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Myself when yotinjj did eaperly fref^uont 
Doctor and Saint and heard preat Argument 
About it and about : but everraoie 
Came out by the same Door as in I went. 

lx porusing the volnminnns literature which has arisen on 
suhjects educational, the quotation wliich heads this paper comes 
somewhat forcibly to the mind. T am not oliliviou.s to the retort 
that this statement obviously raises, namely, why then add to that 
volume 1 I have failed to find an answer which satisfies myself, 
and am fain to admit that it is ]')rohably of the same tenor as that 
to th(^ riddle of our childhood — the riddle [ do not renieml)(U‘, imt (lie 
answer was to the efl'cct that the other donkey did so too. Tlieie 
are certain thoughts, however — perhaps more suitably tern km 1 
criticisms— which so constantly arise in such perusals that I am 
tempted to assume the role of the other donkey and commence with a 
few genera] obsen^ations which will lead on to the more special 
subject of agricultural education. 

In all educational institutions we have two iactors— the pupil 
and the teacher; the former, owing^to the system of teaching in 
classes, a multiple, the latter a single, intelligence. This condition 
too often offers the mental equivalent of a boat’s crew. In training 
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a crew for a race tlie coacli lias to think of the crew as a w^hole an 1 
attempt to raise the average physical fitness to the highe"’"' noint o i 
the day of the race. For this purpose certain members will be oVe - 
trained or '' stale/' others under-trained. The system of trainin|.^ 
consisting as it does, or did in my own college days, of combine'! 
exercise in the boat, and individual exercise, known technically 
swinging, affords a certain amount of latitude in adapting this system 
to the indi\‘idual capacities of the oarsmen. Add to this the ho 
that the rowing age is an age of discretion where the oarsman 
capable of interpreting his own feelings and expressing them t" 
the coach, and it becomes clear that the training for a race is 
system interpreted by a coach, or teacher, who is aided and checked 
by the intelligences of the individual members of his crew. Thr 
similarity of the conditions of the teacher with his class, to those of 
tlie coach with his crew, is sufficiently near to mask the essential 
and great differences, and this similarity is emphasized by tlm 
{'xamination system which fixes a culminating point for the edic 
cation. 'For, just as the crew is judged by the result of the race, 
and as the coach attempts to have his crew in the pink of condition 
on the day tl^e race is rowed, so the teacher attempts to haye his 
class so mentally equipped on the day of the examination that il 
will show the best advantage. To do this he, too, adopts a system 
and; to the extent that the class system, by which the pupils aiv 
distri])utcd to him, and the examination system, by which he and 
his pupils are judged, liecome standardized, that system alsn 
becomes standardized and impersonal. 

The force of the comparison, howeA'er, lies not so much in tlio 
points of similarity as in the differences, a 2 adthis aspect will repav 
a brief consideration. The crew is judged by its combined efforl 
vdiicli is the resultant of the individual efficiencies of the members 
of the crew. In the case of the examination, on the other hand, 
there is no combined effort — the individual efficiencies are n<iJ 
interdependeni— and the teacher will be judged differently according 
as major stress is laid on the average number of passes or on tin' 
standard attained by the most intelligent pupils. This dift’ereii'-r 
may be expressed in another way. V hile the judge at the winniag 
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post of the boat race has no personal influence on the result of the 
race through it, on the coach and the system of training, the 
judge in the examination, in other words, the examiner, according 
as he frames his questions and considers the answers to test tlie 
general standard of the class or to pick out the best pupils, will ha\‘e 
a material influence on the teacher and his svstem of teachiim. 
Of the former type, the examinations, as conducted in this country, 
are perhaps the most typical examples, while, of the latter, the 
scholarship examinations, as conducted at the older English uni\'ersi- 
ties, afford a good illustration. The former appear to be the sounder 
in that it will aim at the maintenance of an average standard of the 
combined teaching, within the understanding of all the students, 
about which individual exercises, adapted to tlie individual intelli- 
gences, can be built. The latter type of examination forces the 
standard of the combined teaching to tlui hu'el of tlie highest 
intelligence — too far above the level of the weaker intellects for 
any system of individual exercise to be of value. 

Again, I have stated the members of tlie ci’cw ha\'e reached an 
age of discretion. They are in a position to judge by tbeir feelings 
their jfliysical fitness ; they can com'ey those feelings to the (‘oach 
who can modify the individual training accordingly. The pupil 
is in no such enviable position. He is not a judg(^ of his own mental 
condition and the teacher is, thus, to this extent at a disadvantage, 
when compared with the coach, that he lias to interpret liis 
instruction in terms, not of his own intelligence, but of that of his 
pupils. This to my mind is a point rarely icalizcd and realized 
with the utmost difficulty. Again and again I have listened to 
reasoned and logical arguments on courses of instruction the reason 
and logic of which, however, appeals to the adult mind, and 
I have found it impossible to avoid Avondering, as I listened, 
whether the speaker had not assumed in his pupils a min 1 as logical 
and as accustomed to reasoning as his own. The danger is, in fact, 
very real that, in evolving a system which is reasoned and logical, 
the teacher is evolving one which, by that Very fact that it is reasoned 
and logical, will appeal to the adult and not the pupil mind. He has, 
in fact, failed in one of the main functions of a teacher, and he 
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lacks the capacity of projecting himself into the position of thr- 
pupil. 

There is yet a third diilerence in the comparison I have drawn. 
The coach's eifoits are concentrated on the race and on turning 
out liis crew on the day in a condition as near physical perfection 
as possi])ie. It is no concejii of liis if. on the evening after the race, 
the stroke dines not wisely but too well, and is later arrested for 
ol)structing the police; nor does he care if another member of thr 
crew spends the rest of the day smoking till he becomes ill. The 
teacher is in a totally different position with his pupil. He does 
not, or should not, lose interest in his pupil on the day the examina- 
tion result is published, though this is perhaps too frequently the 
case. A teacher who d(m-s this is not worthy of the post, and it is only 
necessary to consider one of the olqects of education, and that is, to 
render the. indiAndual a useful citizen, to make this clear. 
Education has missed one of its main functions if it will nol 
prevent the man who successfully passes the final examination from 
developing into a |)ick-pocket. 

By the above comparison I have attempted to bring into 
]>rominenco one aspect of the educational problem, and one which 
is frccpicntly oN'erlooked, iiamelv, the insignificance of the svste])i 
compared Avith tli(‘ individTud. Mv statement that this aspect 
is overlooked may Ijo called in question, and it is true, that 
recognition is frequoutly accorchal to the point. T cannot help 
thinking, on the otlier hand, that, in this country, as in others, ie 
the distribution oi (educational finance and in the grants hiA'ished 
by Government foi* educational d(n'elopmcnt, which are larg(d\ 
earmarked as noti-reeurring and are devoted to the erection of lam 
school buildings, too much attention is given to the mim])ers of 
schools teaching a standard curriouliun, and too little to that 
im])roVement of the pay and prospects, of the teachers which 
alone will attract a ])etter class to the profession and thus removr 
the lieccssity for that rigid standardization which stultifies tlie 
individual initiative so essential to real education— of the teacher. 

The above considerations are of general application ; that is. 
they apply to the educational problems of any country, but from 
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this point my argument proceeds along two lines, and deals more 
particularly with the problem as it appears in this country. The 
tii*st of these deals with the type of education, as intliuaieed by the 
conditions of the country, the second with tlur lijiiitations imposed 
by the system of educational finance. 

One of the functions of education has Ix^en already stated, 
namely, to render the indi^'idual a usefu] citizen. That iuay Ix^ a 
higldy material isti(; aspect, but the modern world is juatei-ialistic. 
and a country, if it is not to l)e left beliind in the internatioual 
race, must be materialistic. It is dillicnlt, if not impossible, to 
hnd a brief definition which will covei' each mid everv function of 
education, and the above will, perhajis, serve as well as aiiv for a 
starting point. Now it is olivious that tlu^. world would nut he a 
satisfactory place to li\'e in, if e\Tu‘yon(^ were edu(‘at(xl to tlx* (clerical 
profession. The clerk is a useful person, luit once the number 
(exceeds that necessary to (’any on the essential (‘lerieal work, them 
must }>e a. number of persons wlio arc’ failing to fuitil tliat fmretion. 
It may he that t]ien‘ is Ixo'e a confusion ])etw(xui ediuadion and 
training. Imt I thiirk not, though f admit tlu’ lim^ of demarcation 
between tlie two is not readilv (bawu. Kdiu-ation tlieu, considered 
from a national aspect, must be diverse, and, in its jiractieal as|}ect, 
consists in placing before tlie youth of tlie coimtiy tlx* essentials for 
the (levelopiueut of the mind in a form wliicli will han^' the individual 
in a condition in whicli lie will render useful ser\‘iee as a (‘itizen. 
In former times the guidijig factor in the ehoiee of a })rofessioii was 
mainly jiarentage, the son following t]x‘ tm(h of tlie fatlxu, and 
this is still Very largely ihe case, es])ecially in moie ])ackwar(l 
countries. But modern tlx^uglit -the result of (‘onipulsoiy edu(‘a- 
tion — is increasingly in favour of ecpialitv of chaiu’e, irrespective of 
birth. Within vdde limits, therefore, the di\a‘rsity of education 
should be so disposed as to place withiii reat'li of each individual 
a form of education suited to his pi'oliable future life. A nx)i*(' 
detailed consideration of the true meaning of this statement is 
desirable, since it is here, I think, that the falLicv contained in tlie 
modern claim for equality of chance, and in the various economic 
doctrines arising therefrom, is most readily exposed. 
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In the various professions by which the individual earns a liveli- 
hood, the labour expended is rewarded in very different measure 
in tlie apportionment of worldly goods, and, with the materialistic 
aspect of modern life, the professions tend to be judged by this 
standard and to be desii’able in proportion to the measure of these 
goods receivech Kquality of chance in practice, therefore^ implies a- 
claim on the part of every individual to an education fitting him 
for the most lucrative profession. Now it is perfectly clear that 
the world would not be a fit place to live in if every individual were 
educated for the legal profession. Food and the thousand necessi- 
ties of modern life have to be produced by human labour, and for 
that labour tlie education I have taken, as example, is unsuited. 
Equality of chance, therefore, is not obtainable by the provision of an 
education qualifying for the most lucrative fields of employment. 
The alternati\-e, the equalizing of the reward, while perhaps not 
theoretically unsound, is practically imattainable. It is only 
necessary to attempt to picture the economic condition of a country 
in which the farm labourer receives, say, Rs. 1,000 per mensem,* 
to understand liow far we are from obtaining equality of chance by 
this means. The tact is, such equality is an ideal, probably 
undesirable and, certainly, practically unobtainable. Labour of 
the brain always has been, and will continue to be, more liberally 
rewarded than labour of the hands, though change may occur in 
the degree (jf divergence, h^quality of cliancc is, thns, a fallacy ; 
nevertlieless the idea has an underlying basis of truth. That truth 
is, I tliiulv, this. While, for the majority, it is desirable that an 
edueatioii shall be provided which will fit them to fill the station 
they ai*e most likely to ()ceupy in life, namely, that into which they 
are born, modern thought demands, and rightly demands, that 
the individual should not be bound by the accident of birth. Far 
from this meaning that each individual has a claim to the highest 
form of education, it implies that a ladder should exist by which 
individuals in any particular station can ascend, if so iitted, to a 


* The same eoiuUtion will l>e if^achud !»y assuming the High Court Judge to be paid 
7 per mensem, the essential fact being the ndation between cost of production arui 
purchasing capacity — that is, relative, and not absolute, value*). 
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liigher one. Advancement is, thus, not an inherent riglit, but 
the reward of merit. One error ininning through educational 
discussions and educational schemes is tlie misplacement of the.se two 
objects of education— the conversion of tlie ladder provided for the 
gifted to a broad staircase for the mediocre. The ehect of this 
error is to be seen in most countries, but in none, perliaps, more so 
than in this. The average individual is led to expect, regardless 
of economic la^vs, an education fitting him for a station into 
which he was not born and, in aftei’ life, a remunerative field in 
tliat station. The inevitable result is disillusion and discontent, 
the source of half the .social mires t in this and iiio.st advancing 
countries. 

I think we have now reached a stage in the argument whi(‘li 
will enable us to provide a truer view of educational aim. It is 
that the main, and major, educatioiml ol)iect should he to ]>rovi(h‘ 
an education which will leave the individual a useful (‘itizen in tlie 
sphere in which he ivas born. The educational idea!, contained in 
the above, is to inculcate in each individual that liahit wliich is 
briefly and succinctly given in the catechismal saying. “ to learn 
and labour truly to get my own li^‘iIlg and to do my duty in that 
stage of life into which it shall please God to call me.*** It may 
be argued that that attitude is incompatible with ambition, th(‘ 
desire to ascend, but 1 think not. Tliat desire may exist alongside 
the ready acceptance of the fact of failure. But while 1 insist that 
this ideal should form the main object of educational policy. I am 
equally certain that that object will only b(^ completed by the 
provision of what has been termed a ladder, l)ut a ladder so hedged 
about tiiat only those suitably etpiipped may asceaid. 

If the arguments adduced are sound, it follows that in any 
country the type of education most commonly found, should 


* “To uo your work honestly, to die when your time comes and go hence with as clean .a 
breast as’may be — may these bo all yours and ours by Ciod s wilt Let iis be content with our 
status, telling the truth as far as may be, filling not a very lofty b\it a manly and honourable 
part.” 

In turning over the pages of Thackeray’s ‘ Essays and Reviews * * during an idle half 
hour I have, since this article went to the press, chanted to light on the passage d ove (quoted. 

It is one which would be hard lo equal as a definition of the educational ideal. 
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adapted to lit individuals for the occupation most commoniy 
practised, and it is only necessary to glance at the figures to appre- 
ciate how far education in this country is from the ideal I have 
outlined. 

In the United Provinces two -thirds of the population are 
supported by agriculture, and there is no single occupation which 
supports one-tenth of this number of people/’ In actual figures 
these are divisible into the following main classes 


Zeniindais, iion-cultlvatint; 


500,000 

,, cultivating 


3,000,000 

Tenants with some occupancy rights 


... 10,500.000 

1 , „ no occupancy rights ... 


... 10,250,000 

Sub-tenants 


... 2,000,000 

Laboiirei's 



... 4.500,000 


Total 

.. 30, 7, 50,000 


(he latter two roughly constitute a class whose standard 
nl living is such that the cliildi-eu }iav(‘ tr) ])egin to tak(‘ a share in 
the 1‘aniily !al)o\irs at ii very early age, and (or whom, therefore, 
the simph'st ])riuiarv education is all tliat can l)e provided, a verv 
larg(' ])]oj)ortion of th(‘ remainder occupy a position, such that tlie 
(diildren are not couipelh'd to earn a liveliliood till the age of 17 or 
even later, and tor whom it is desirable, both on individual and 
communistic grounds, to provih^ an education fulfilling the con- 
ditions f lia\'(‘ laid down. I have said on individual and e(m\mm 
uistic grounds individual, because the world's progress is affecting 
agrii'ultum eapudly witli other occupations, and that man will succeed 
best who juost {'l(‘mlv aj^preciates this progress and most quickly 
profits by new markets opened to him ; communistic, becausi^ 
sound development of a community is only obtained by equality 
ill the rate of ediu’ational progress of its several component parts, 
the unsoundest form of development being that wliere a small 
minority progresses wliile the bulk of the population stagnates. 

There is thus a large community, probably larger than any 
other single community of the province, in a position to benefit by a 
suitable form of agricultural education. This state may be compared 
with the educational facilities provided, and in doing so care must be 
taken to distinguish between teaching agriculture, and education 
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fitting tlie student to return to the land. The point need liardly 
be laboured ; the literary nature of the mass of the secondary edu- 
cation, untitting the student for practical work of any nature ; the 
location of the schools in urban surroundings, accustoming the 
student to a social life he cannot obtain at his home and replacing the 
healthy out-door life of the individual by tire artificial sports of 
the plav-ground — ^of whirh. thouglr a true admirer, I recognize tlie 
limitations which include a dependence on companions for the 
supply of his physical recreations- are too well known to require 
further de\‘clopment. It is true attempts have i>een made to 
introduce agriculture into tlie school curriculum. These, liowever, 
come to grief from failure to distinguish between teaching 
agriculture and supplying an education suiting the pupil to return to 
the land. It is not realized that the student truly from an agri- 
cull ural stock knows a great deal about practical agricult\ir(\ usually 
a good deal more tlunr the master ])i‘ovided under such (‘ouditions 
to teach it, and sue!) attem])ts as lia\'(‘ Ihmui made hitherto to rectify 
th<‘ od\icational dethlendes indi(aite(l liave failed fiom this cause. 

On the first line of my argument, therefore, we liaV(‘ arrived 
at the (“(mclusion tliat the ])resent educatiriual system totally fads 
to satisfy th<^ needs cd: thi^ largest single element, if not the major 
jxotion, of the community, ft is trau'. tluue is an agricultural 
College, hut that is a (‘o jiing stone witliout th(', underlying stru(‘tur(‘. 
Moreover, the position of a college will he luore clearly midmstood 
wlum the second line of argument has been d(‘.\eloped. 

l^klucational eflort. like every foiin of (mdeavoiir, is limited by 
fina neial ('onsi derations? The nec(sssary funds are obtained in 
a. vaiiety of ways. In many cases, as in tlu'. older universities 
and public schools of Kugland, the funds arise from endowments, 
a system well illustrated hy the miinifix’ent gifts which have been 
made for education in the Ihiited States. In others, of which 
the primary educational institutions of England and a large pro- 
portion of those of this country are examples, the funds are pro\'ided 
by Govermnent. In the former case the trustees are tlie sole arbiters 
in any question as to the disposal of the available funds, and the 
primary consideration is the degree to which the founders' terms 
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are complied witli. In these cases, there is no question of a financial 
return, the trust is complete with the fulfilment of the conditions 
imposed. Where, however, the funds are provided by Government 
the position is different. Govermnent is merely in the position of 
trustee for the country, and it is its duty to see that the country 
receives the fullest measure of return for the expenditure involved. 
It is no part of my argument to justify the expenditure of public 
funds on education, that is generally admitted ; my concern is 
with the measure of the return received, with relative, rather than 
witli absolute, values. There can be little doubt of the relative 
value of the two classes of education ; that whicJi, on the average, 
fits a man for full development in that station in which he lives 
and has his being, and that which compels him to seek, among 
fresh fields and pastures new to him, his means of livelihood. The 
former is a process of gradual evolution of the individual, which 
allows for development owing to the gradual interaction between 
the individual and his surroundings ; the latter partakes of the 
nature of thrusting hot glass into cold water, a process ending 
usually in the destruction of the glass vessel. 

The true error \n the educational system of this country, as 
I conceive it, lies in the fact tluit it has Jiitherto developed along 
lines which render it imsnited for tlie largest single element, if not 
for the major portion, of the population. This is no complaint 
that the educational facilities arc excessive, but it is a very definite 
statement that the fullest measure is not being obtained for the 
funds expended. This is not merely based on negative considera- 
tions implying merely a waste of funds, such would be the case if 
the schools and colleges were filled by tJie sons of the clerical and 
learned professions ; it implies more tlian this, the expenditure of 
funds on directions actively hai-infiil ; for, by failing to provide 
an education fitting the son of the landholder to remain on the 
land, the system drives such persons into a line of life for which 
they are unfitted, and in entering whicli they become as the hot 
glass to cold water. What is needed, and urgently needed, is 
the development of a form of education whicli will leave the average 
country youth fitted for life in tlie surroundings in which he is 
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born ; there is ample scope in such surroundings for the educated 
mind to find full and useful employment and to fulfil the rule of a 
useful citizen which wo have laid down to be one of the main 
functions of education. 

It is open to argument that I am here labouring to prove a 
point, the importance of which is already sufficiently recognized. 
In part that is true ; the recent conferences on agilcultuial 
education, the first held two years ago at Pusa, and the secoiid last 
year at Simla, indicate this. The “ memorandum showing what has 
been or is being done to impart agricultural education to the sons of 
cultivators/’ published in connection with the report of The last 
conference, however, sho^vs what a relatively small amount of 
effort has been devoted to this aspect of education. Nor is my 
main object to supply this proof. I am tempted to think the 
difficulty has lain not so much in the recognition of the fact as in the 
recognition of what constitutes a suitable form of education. The 
arguments I have hitherto adduced may incidentally prove this 
point, but that proof is only incidental. Their main advantage 
lies in the fact that they provide a point of view which will, I think, 
help to point a way to a solution of some at least of the practical 
difficulties involved. 

I have tried to show that, at least where the funds are 
provided from public sources, there is a \'ery definite financial 
limitation to the method of disposal. This will become clearer on 
considering a concrete case. The C'awnpore Agricultural C’ollege 
has a four years’ diploma course limited to 25 students per year, or 
a total of too students in residence. The college budget is Ps. 43,000, 
but this is clearly an under-charge, as it excludes all charges on the 
botanical and chemical sides, which ai'c budget ted jointly with 
research, and it is merely the recurring charge without allowance for 
interest on capital charges or depreciation on building accounts. It is 
probable a figure of threedourths of a lakh is not an over-estimate— 
that is, a cost of Ks. 750 per annum per student. The question is, 
under what circumstances is the expenditure of this sum of public 
money justified ? It is always difficult to argue with any degree of 
conviction as to the justification of expeiiditui’e where the return is, 
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as in this case, indirect. The subject is, therefore, best approached 
from a different aspect, and there are two such. The first is to 
discover the circumstances under which that return will be a 
maximum, and the second to consider the class of applicant now 
seeking admission. 

The justification of the Agricultural Department inust be found, 
in like manner, in the improvement of the economic conditions 
of the country, and no doubt the expenditure on the college is 
justified to some extent by the necessity of training members for 
that department. That, however, is a minor matter, two only, 
out of th(^ 25 students annually admitted, being admitted to thv. 
service. Were that the only object of the college, it would appear 
po.ssil)h‘ to find a more economical method of recruitment, Tlu^ 
triitii is tliat the ultimate justification must 1 h^ loimd ni tlie futurr 
ean'cr of the '2'^ remaining students. 

Now. considered in a rfdatna' aspia'i. it cannot ])e doubted 
that a single zc?niudar, ])ossessor of several villages, who takes a 
|K‘rsonal interest in his estate and who i.s ])rogressi\ e. by reason of a 
liberal (Mlucatioii sueli as the college is now in a position to giv(‘, is 
potentially a far gi’oator asset to tlie (*ountrv than the small zciuiudar 
or tenant (ailtivating a few hifflids. lii the former (‘ase tlu‘ gain 
is not limited to tlie actual money valiu^ of the liettererops jivodiieed. 
and of the extra gain due to better business methods, great though 
this mav be. llis jiroperty forms a practical ( i emo list i‘at ion which 
must have some infiuciK'e on tlie siiironnding countryside, and 
li(‘ himself becomes an unpaid pro])agan(list of lunv methods. Tin* 
latter, on the contrary, can do little mom tiian gi'ow better and 
more valuable crops, and he possesses little of that which wi^ may 
briidlv sum U]) as infiuence, Tlie college will 1)(‘ filling its function 
to the full, therefore, only when the main source of recruitment is 
the zemindar class, a class ndatively small, peihajis, but numerically 
large and potentially p^iwerful. It t‘an liardly be doul^ted that 
a college with students so recruited would be in a position to do 
more to improve agriculture and the economic conditions of the 
countryside, on wliicli that im])rovcttient so largely depends, 
than one with students recruited from any other source, it is 
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the condition in which the college will most fully justify its 
existence. 

That, at least, is the aim I have set before myself since, I have 
been in charge of the college at Cawnpore. Tt is, for many reasons, 
an aim not immediately realizable. The larger landholders are 
mostly non-resident and have more inuuediate interests. The 
smaller ones are shy and frequently iirsufficiently educated. For 
the present it is sufficient if a few only of this class come, and it 
is a hopeful sign that this is the case. 

The majority of applicants at the present time are, neverthe- 
less, men merely seeking Government appointment intermixed with 
true agriculturists, petty zemindars or tenants. Frequently the 
application is accompanied by an appeal for a stipend. ith the 
former I have no concern, they are not the type of student for 
whom there is any opening. The latter, luuvever, form the class 
‘to which the department looks for its rceruits and the admission 
of a few is justified on this ground. The claim for a stipend is a 
different matter, and as it is here that the tiuaucial aspect receives 
its elcai'cst demonstration a short digression will not be amiss. 

To any one who luisljad to deal witli the seleetiou of studeiiis 
for admission to a college the frequency Avitli which ])overty, as a 
ground for admission accompanied l)y financial assistance, is ad- 
vaiK'cd will be well known. The fallacy of sucli a claim has. as far 
as I. am aware. Jiever been shown up : it is certainly not gfuierally 
recognized. AVhat aj)])]ics for one applies to all. Were poverty 
to constitute i]i one case a elaiui to admission to a college with a 
stipend, every youth of suitable age would he justified in demandijjg 
this concession, and the collegiate educatiuu w^ould becoiiu^ tlu' 
standard the State is called upon to provide. I'lic co.st, placed at 
Ks. 751) per annum in the ease of tiie coll<\g(u to the State is chsiiiy 
prohibitive, and those persons who advance such a claim forget 
that the money to provide the education and sti]umds ultimately 
comes from their own pockets. The fact is that stipends arc only 
justified in cases where poverty appears as a check to an ability, 
to the 230 sses 8 or of which a college course will open a useful and 
profitable career. 
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I have now attempted to define, by reference to the Cawnpoi" 
College, the legitimate function of such an institution. That func 
tion is, to a certain extent, based on local conditions, and is not 
therefore, necessarily identical with that of other colleges. Th' 
same financial consideration, however, underlies all, and the colleg 
aspect (*au never do more than touch on the fringe of the problem 
reaching as it does only the numerically smallest class of persom 
connected with the land. If the true function is performed, howevei . 
the college will be the means of providing, in the departmentai 
district officers and in the progressive zemindar, two agencies of 
effective agricultural development. The speed of introduction of 
improved methods is, however, a reciprocal process dependent not 
only on the skill and energy Of the instructor, but on the receptivity 
of the instructed. While, therefore, the college is providing for the 
former, the latter is in no way provided for. The form of education 
provided is too expensive for the mass, it is moreover collegiate. 
What is here required is a cheap form of secondary education, 
complete in itself and complete within the limits provided by the 
age at which the average boy leaves school. In the United Pro- 
vinces the sole attempt hitherto to provide an education of this 
type is in the vernacular two years’ course of the college. The 
institution of this course and its location at the college is admittedly 
a temporary arrangement and the course suffers from many <lis' 
advantages. In the first place, the age of admission is too high foi' a 
true secondary school, being the same as for the four years’ diploma, 
or collegiate, course. Secondly, in addition to supplying a course 
of instruction suited for the class which we are now considering, 
it attempts to meet the needs of the members of tliat class which 
1 have shown the college should attract, but those members wlu» 
possess insufficient knowledge of English to take that course, two 
aims which are incompatible. While, therefore, the course has not 
been without its uses, it fails in several directions to meet the needs 
of the situation. In other j)rovinces greatest progress in attempts 


* Or should be. Owing to the weakness of the secondary education, the teaching ha.-' 
to make up the deficiency and is largely secondary in character. 
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to solve the problem has, perhaps, been made in the Rmibay Presi- 
de no v where several vernacular agricultural schools are in existence. 
The cost of each pupil is stated to be Rs. 180 per annum, grounds 
which alone would place it beyond consideration for' universal 
adoption.* The main problem, the jn'o vision of schools supplying 
an education fitted to the needs of the mass of the agricultural 
population and at a cost which makes possible their establishment 
in numbers sufficient for the accommodation of the available pupils, 
still awaits solution. 

The primary object of such schools will be to raise the recep- 
tivity of the younger generation of agriculturists and the method 
of attaimnent must be through education under conditions which 
retain the association with the land. This is a very different 
proposition to the provision of vocational schools, of which the main 
function is to impart technical skill. In the latter, technical 
instruction IS tlie primary consideration, and tlicory is only taught in 
so far as it bears on tlie particular trade. In tlie former, it is true, 
subjects bearing on the vocation may, and do, form part of the 
course, but the centre of graA'ity of the instruction is shifted. These 
subjects are taught for their internal value as a means of education, 
and the practical application is left to he drawn by a process 
of natural imbibition in the daily life. It is here, as I think, that 
the efforts which have been made to introduce agricultuic into 
the existing schools have failed. 

Let us consider for a moment liow an agricultural school of 
this type would be organized. The courses of instruction are to be 
educational and the students are to be introduced to an appreciation 
of a standard of country life, sometliing superior to the ordinary 
village life they have knoAVJi, by a process of familiarity. Although, 
therefore, not directly a ])art of the education, the conditions and 
their arrangement will form as, if not a more important section of 
the scdiooi organization than the purely educational section, in that 
they will form an essential of all such institutions, wliile modification 


♦ A boarding secondary school of the present typo costs approximately Rs. 60 per 
ftnnnm for each pupil. 
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to suit the different grades of schools will be made in the educational 
courses. 

I will try and bring out the main features of such an organi- 
zation by a description of such a school as I conceive it. It is to 
offer a practical demonstration of -N’iHage life under improved 
conditions, under which the student will live and have his being 
with a degree of intimacy that will render those conditions a normal 
part of his existence. Now the essence of village life is the family, 
living as a unit cultivating a certain area — greater or less according, 
in part, to the circumstances of the family, but, in part, also, 
according to the locality. Thus the holdings in the east are, on the 
average, much smaller than those in the west of the provinces, and 
allowance will have to be made for such divergencies. The school 
will now represent a village, the unit of communal life, composed of 
families, the unit of private life. Assuming a middle school with 
a five years' course and the maximum age 17 or 18. the students of 
the senior class will each represent the heads of the families whicli will 
be made iij) of, ro uglily, one student from eacli \'car, giving in all 
five membcjs to each family. The school will have ajiproximatcly 
sufhciciit land to provide iori'ach '‘iami.lv 'of hs e students an ai'ea, 
roiiglily, equal to tlie average holding of tlie locality, hi this com- 
munity the Jieadmastei' and his assistants will })lav the role of tin- 
zemindar and his agents. He will a])])ortion tlie faiiu lands among 
tlie "'families, issuing yearly leases at reasonahle ivnts. and ilw 
" family will tiien cultivate the land midiM' iiis directions, actually 
jierforming the operations themselves. The next vear a reaiTaugi;- 
ruent of students in tlie ” iamily necessitated 1)\' the head leaving 
and hy the iutroduction of new admissions, ('omliined with a ledistif- 
bution of leases, will give ample op])ori unity for ai'ranging tliat 
each student will obtain jii'actical experience, during his p(rio(l of 
residence of each of tlie crops cultivated. 

Before passing to the strictly educational aspect of the coiu’se. 
we may consider this proposal in some further detail. I have said 
the headmaster will play the role of zemindar ; he will, if the scheme 
is to attain its full development, have to jday many parts. As 
zemindar, I have stated, he will issue leases at reasonable rents, 
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It is not proposed that these rents should necessarily be paid. The 
headmaster should also organize the school as a co-opei*ative society, 
of which the individual heads of families are members and from 
which the rent can be advanced. Reality can be given by the 
payment of a nominal sum by each head ’’ for membership, but 
the rent and most other transactions, being dues to the headmaster, 
may be book entries merely. Produce would be similarly pooled 
for disposal on co-operative principles and may even be used to 
supply a co-operative store to supply the necessaries of life of the 
students. If payment be actually made by each student or l)y 
each “ head, ” a nominal bonus may be given, otherwise the transac* 
tions will, throughout, be nominal as regards cash values, but in all 
respects should conform with reality. Thus, the amount shown 
to the credit of a “ family ’’ for produce received should be based 
on the actual sum for which the produce was disposed. 

The above constitutes what I may term the environmental 
aspect of the school ; the educational aspect may now be considered. 
This is an aspect which, more than any other, suffers from the 
danger of dogma, and, in the present case, it in no way differs from 
the general problem as it appears in all educational institutions. 
It is a problem to which each individual ■will offer' a different solution 
depending on his particular personal bent. Such solution as I 
shall offer is, therefore, of necessity so coloured. Education as 
found in this country fails in two directions — the first, practicality ; 
the second, accuracy. With the former I have already dealt; the 
whole organization of the environment is aimed at developing this 
character. The latter must be developed in the class-room. For 
this purpose the following subjects seem best fitted : mathematics, 
associated with which may be book-keeping and accounts, and 
elementary physics. With these subjects emphasized, the remainder 
of the course will be composed of those subjects which form the 
basis of the curriculum of the ordinary school, preference being given 
to subjects which have some association with the life the students 
lead. Care, however, must be taken to teach each as a balanced 
subject without undue prominence given to their supposed practical 
aspects. Among such subjects I should place English, geography, 

2 
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phyniograpliy and elenicntary studies of plant life. In the above 
course— and it is not desirable to go into greater detail at present— 
my main object being to develop principles rather than detailed 
schemes, the only direct point of contact between the environmental 
and educational sides of the school lies in the accounts, for which 
the books of the institution may well be used to provide practical 
examples. A comparison of this outline with, for instance, the 
curriculum of the Uml School, will bring into prominence the differ- 
ence I have tried to emphasize. 

A pupil taking five years to pass through such a course Would 
thus gradually imbibe the practical aspect of agriculture ; would 
be gradually introduced to those conditioas which tend to place 
tlie cultivator in a position of sturdy independence and self-reliance, 
and should, by tlie end of liis school career, be fitted to return to 
his home and the reality of life with a sense educated to realize the 
more baclovard conditio us and a will to remedy them — a condition 
of mind and body suggestive of a career as a useful citizen. The 
information will, moreover, be learnt by a process of absorption 
fro7n constant association, one of the essential conditions if the 
soundness of my contention is admitted. 

There remains the question of cost, tlie question whether the 
scheme will satisfy the secoial or financial consideration, w^hich it 
must do it it is to justify the expenditure of public funds involved. 
\\ ith 3o students \n each class, a school of 150 will be fo lined for 
whicli aiiareaof 150 acres’ cultivation will be required if each holding 
is calculated at 5 acres. As most of the la])our will be provided by 
the students, the labour bill will be small and the profit on cost of 
production sliould l)e considerable. In addition, there will be the 
capital chai’ges and the er^st of instructional staff. The former will be 
larger, Init the latter not necessarily greater than the same charges 

a school oi the same standing but of the usual type. The 
unknown factors at the present stage are too nmuerous to make it 
possible to draw up a balance sheet whicli would approach any 
degree of probability to the actual, but it seems more than probable 
that the cost would lie, on the balance, low. One point at any rate 
is deal , unless the farm is worlcing at a profit, and a handsome 
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profit, it will not be fulfilling its function, and we have here, therefore, 
a very simple and practical test. 

One point remains to be considered, and it arises from what 
I have said early in this article, in bringing out the difference between 
the coach and the teacher. However good the system is, it will 
never succeed in producing the desired result unless the agent, in 
this case the teacher, is competent to develop its potentialities. 
The aspect requires no enlargement, as its essential nature appears 
to be fully recognized and formed the subject of much discussion 
at the Simla Conference. For the present purpose it is sufficient 
to point out that the supply must be derived from the Agricultural 
College and forms a third legitimate field, additional to the two 
already described, of activity for the college. 

The proposals outlined above constitute a scheme for pro- 
viding for the educational needs of the largest section of the com- 
munity, and, as far as considered, suffices for the main educational 
function, to fit the average youth for a useful and contented life 
in the conditions under which he was born. There remains the 
second aspect, without which no educational system can be 
considered complete, that of providing a ladder by which those 
intellectually qualified can arise. If such a ladder is to be provided, it 
follows that a system of secondary" schools leadiiig to the University 
or to the Agricultural College must be introduced. On this subject 
the SinJa Conference showed considerable diversity of opinion, and 
the probability is that the exact direction in which this will develop 
cannot be forecasted with any degree of certainty, and will depend 
on the exact form of school that is found to succeed. I will content 
myself with noting a single point. The type of school I have 
outlined contemplates the performance of the field-work by the pupils, 
each holding possessing a body of pupil labourers of decreasing age. 
ff such a scheme is to succeed, and the practical work is to be carried 
out with that efficiency which will alone ensure success, the oldest 
pupils must have attained a physical development enabling them to 
do the more arduous field labour. That consideration would seem 
to indicate that greatest efficiency will be developed in those schools 
where the age limit is relatively high, and hence that the type is 



20 


AGRICULTURAL JOURNAL OF INDIA 


[XIV, I. 


best adapted to schools of the secondary class. The absence of the 
necessary physical power in the students of the Loni School was 
one of the punts that struck me most forcibly in the one visit I 
was privileged to make to that school. It would appear possible that 
schools of this t}"pe would lead directly to the college, and that the 
ladder we desire would be provided in this manner. The truth 
is that the practical difficultiesj not the least of which is the absence 
of teachers, are such that the development of such schools must 
be slow and will afford ample opportunity for gaining practical 
experience. It is not desiiablc, therefore, at the present time to 
enter in too great detail into such matters. It is essentially a case 
for trial and experiment, the establishment of a few schools of the 
type described and their gradual extension in that direction which 
experience shows to be most desirable, What is essential is a clear 
comprcliensioir of the fundamental principles which underlie the 
pro])Iem- a. eompreliensiou so sharp that it can be used as a test 
during each stage in the experiment. To the best of my ability 
I have attempted to supply the materials for such a test. 



PRESENT POSITION AND FUTURE PROSPECTS 
OF THE NATURAL INDIGO INDUSTRY. 

IV. THE EFFECT OF SUPERPHOSPHATE MANURING ON THE 
YIELD AND QUALITY OF THE INDIGO PLANT. 

BY 

W. A. DAVIS, B.Sc.. A.O.G.I., 

Indigo Renea/ch C/iemist to the Government of India. 

In a preceding article^ I pointed out that owing to the rapid 
impoverishment of the Bihar indigo soils during recent years the 
position of the indigo industry has become very critical, ^^^hen 
the Java variety of plant was fii’st introduced into Bihar extra- 
ordinarily liigh yields of indigo were obtained -sometimes as much 
as 30 to 40 seers of 60 per cent, indigo per acre— but after two or 
three years the yield of indigo began rapidly to decline. The 
mysterious disease ''wilt’’ appeared in 1907 , characterized by the 
partial or complete loss of the khoo)ities or second cuttings and 
failure of seed crops. In my last article I showed that the failure 
of crops was progressive, becoming more and more marked each 
year until, in some ciises, the yield of indigo was reduced by nearly 
two-thirds. Not only was there an increasing failure each year of 
khoonties, but the moorhaa crop became of inferior quality and 
yielded less produce. In the years inmiediately preceding the war, 
as indigo became a less and less paying crop, the area imder indigo 
was greatly reduced, and this to some extent relieved the situation 
by giving the soils a chance to recover, but the greatly increased 
growdh of indigo which followed the outbreak of war in 1914 and 


* Tht AqHc, Jour, of India, vul. XllI, 441. [Indiyo PvhUcation Xo. 2.) 
( 21 ) 
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its continuous cultivation during the past four years has again created 
a critical situation. 

A year ago, from a detailed study of the indigo soils of Bihar, ^ I 
concluded that unless superpJiospJiate ^nanuring is generally adopted j 
an enormous falling off in the output of natural indigo will occur 
during the next few years” just at the time when it is essential that 
produce should be at a maximmn in order successfully to compete 
with the synthetic. This prophecy, I regret to say, has been realized 
this season at most factories. From reports which have been sent 
to me of the results of this season's moorhan mahai, in many cases 
tlw produce obtained has only been about one-Judf that obtained in the 
corresponding mahai last year. Even where there has been a fair yield 
of aetual green plant per acre, very littk dye could be extracted from it. 
In several cases the produce per acre has been less than 5 seers of 
cake indigo from Java plant, which, compared with the yields of 
JO to 40 seers which were obtained in the early days of the intro- 
duction of this plant in Bihar, is laiiientably small. As one plairtcr 
has put it, “ The produce this year as well as the crop have 
been the ivorst on recordT^ In my last article I emphasized^ that 
in the year 1917-18 the average yield of indigo per acre in Bihar 
fell oil by nearly :20 per cent, as compared with 1910-17 ; this year, 
as I feared, the yield per acre will Ire far less than in 1917-18. 

There is no doubt that the climatic conditions this year have 
been very unusual, and a series of analyses made of tJie growing 
plant, which will be published later, shows that the indican content 
of the leaf has been unusually low. But that the principal factor 
in determining high yields of indigo (not merely of green plant per 
acre, but the produce from it) lies in the nature of the available 


^ Indifjo Publicaiion 1, page 60. 

* III this particular ca^ the actual indigo obtained was of far lower qualiti/ than llial 
made year. Whereas Ust year the indigu made at thi.s factory was very high grade, 
a large proportion containing more than 70 per cent, of indigotin, seven samples out of 
the fifteen analysed by me this year eotitaiiied less than od p r cent., and only two sample.^ 
contained more than 60 per cent It is very significant that a/H he best dates were from 
Suiaatrana indigo and aff the worst (in the.se the indigotin was Jess than 50 per cent.) were 
from Java indigo. 

* The Agrioullaral Journal >>f JiuJiUf vol. XIll, pf. 11, page 151. {hufitjo PnbhiUtion 
No. 2, page 10.) 
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foodstuff in the soil at the time the plant is grown apjjoars clear 
from the results which will now^ be recorded. 

The effect of superphosphate manuring on the yield of 

INDIGO PL.VNT PER ACRE AND ITS RICHNESS IN INDiCAN. 

During the past season only a very few planters made trials with 
superphosphate manuring on their estates. But where such experi- 
ments w^ere made the results were very favourable and fully confirm 
the view I have so frequently expressed that the depletion of avail- 
able phosphate in the soil has been the principal cause of the failure 
of indigo crops in Bihar of recent yearSj and that by projier iuanuring 
it will be possible again to obtain the high yields of indigo which 
were given by the Java plant wlien first introduced into Bihar. 
The following cases may be quoted 

(1) Mr. L. Lydiard of Nawada, Champaran, reported on 
Gth June, 1918 : — 

I sowed 4 acres of Java in lines for a seed crop in tlie first 
week of August (1917) and put in sujier a week before 
sowing. I got about 4 maunds an acre of seed* and cut 
the crop down at the end of March and have now syletidid 
khoonties in tlie 4 acres, which I shall be cutting next 
week, 3 feet high. I also ' supered ' 5 acres of general 
crop Java, putting down tJie super at 2 maunds an acio, 
middle of September ; sowed gram and Java ten da vs 
later and got a very heavy Hatthia rain on it. Thirteen 
acres were sown at the same time (that is 8 acres witlioiit 
super, 5 with). The gram crop was good in the five acres 
with super and a failure in the eight acres. The indigo is 
magnificent in the five acres and wretched in the eight acres. 
The lands are of one and the same sort mid last 
year all of it gave a poor crop, I am getting thi'ee or 
four times the quantity of super this year. Tf only 

* Thirt is au uuu:jiiallv goud yirld at tlic |)rosciit tinu'. Must t statoi yirld iiu Mud. <U .»L 
•r only about 1 mauiid per acni- 
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super were available at pre-war rates, I should put it in 
all my mat lands.” 

(2) Mr. A. W. Fremantle reported on 12th July, 1918 ; ' 

“I tried superphosphate to a small extent last season— lAe 

one acre {with super] gave 12 carts per acre tnoorhan as 
compared with th acre next to it which gave 6. The rest 
is in makai (maize) and hhadai dhan (rice) land and the 
increase remains to be seen.” 

(3) Mr. Fi. Moore of Sarah, Champarau, reported, on 9th April, 

1918, the results obtained by growing Java indigo for 
seed, in one case with superphosphate only, in the other 
with cow-dung as manure. The details are as follows ■— 
(«.) With super: Barra Dih Zerat. Two bighas. Super applied 
Ijmaundsper bigha, July 19th, 1917. Indigo sown 
August 6th. Total yield of indigo seed = 6 maunds 
3a seers, that is 5 maunds 17’ j, seers per higha. The 
plant was only slightly diseased and grew to the height 
of about 4 feet. ® 


(oj ,ym cow-amg only: Mohowahwara Zerat. Eight bighas 

M.nu,.d ,„tb and i„djg„ , 

»|. «th Total ,.i.M ol «ad f,„.„ ,1. , 

nit high. '* *>■»•* 

present conditions of the sod ^ 

(4) Mr. F. B. Robinson of tSagranimn’ Rf i 

Aum,t 1918). ..j ^ writc.s ( 23 rd 

4.1 ».p 0, t,irr"'"‘'f 

tvhich had sum- in them ■' 

'^’’y^ortoferopofindi ” ones that yielded 

"Tites (loth Septembe^rh 

was wonderful, and I shall superphosphate 

°l"^on gives the following summary ol 
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the results obtained on the small experimental plots 
(each ^V^h acre in area). 


Manure on plot 

1 Produce 

Remarks 

5i seers .super 

54 bundles plant 

Plant 3 feet high and very leafy 

5 seers super 


Ditto 

17 mds. lime per bigha 

1 bundle ,, 

About 1 foot high, hardly any loaf 

rods, lime per bigha 


Ditto 

No manure 

1 

Ditto 


The analyses of the Sagrampur soils are given in Indigo Puhli- 
adioH No. L They differ very strikingly from most of the Tirhut 
soils in being very deficient in lime as well as in phosphate. Manur- 
ing with superphosphate at the rate of mds. per acre increased 
the yield of indigo five-fold, whereas the addition of lime alone gave 
no increase of crop. 

(5) The most striking results with indigo, however, were 
obtained by Mr. G. Moore of Moniara, Saran.* On 
June 5, Mr, Moore re^xirted “ As regards super- 
phosphate, after green-manuring with sannui I applied 
super and I am pleased to tell you the lands treated 
thus have a splendid crop of Java and it ivas poor la)id’, 
I also kept a chakla fallow^ of good quality : the Java on 
this is not so good as the other,'' 


♦ Mr. H. L. Russell of Suddowah, Sarau, has rep.'rLed the tfi.'ct uf sup’rp!iosphate on 
oats during the j)jist sf'a.son (oth June, 1918) : “ Just a line to tell you that on tlie w bighas 
"f oats whore I put down supf'rphospliate my outturn was 7^ maund< por biglia. My total 
"uUurn on the rest of the lan<ls was 4^ maundsthe bigha.” It should be noted that owing 
to the failure of rains in the cold woatlier of 1917-18, the yield of oats throughout Biliar 
ills been exceptionally poor. Colonel V. N. Hickley (Urd May, 1918) has sent mi‘ the follow- 
ing details with rt'gard to the efiect of sup." r* manuring on the oat crop at t)tt\ir. 

Average, return of outs 
per biglia 

Maiinds Seers 

>' ason 1915-19lfi . , No sect but 2 inaund.s sujior i>er bigha 12 21 

„ 1916U917 M .. H 3 

1917-1918 .. No 8ui>cr, no sect o 1 

As already stated tho oat crop was poor in Bihar this year uwnng to lack of winter rains, 
ad (Joloncl Hickloy states that “ in a normal 8eaa<m the outturn without sujx'r should have 
» n 8 maunils pr bigha." 



26 AGRICULTURAL JOURNAL OF INUtA [^iV, t. 

At my request Mr. Moore made arrangements separately to 
niahai the indigo grown on the land manured with super and samiai, 
so as to compare the produce obtained from such plant with that 
giown on the same estate and at the same time under other condi- 
tions of treatment. On July 17, Mr. Moore sent me the results given 
in Table I (pp. 40-41). On this date he reported : — I had very 
line Java plant this year, but the best crop was on the land green- 
manured andtreaied %vith super after wards- -not very highj bekveen 
J and 0 feet^ but covered with leaf" On August 23, he wrote 
“Khoonties I am sorry to say were a wash-out tliis year. ]yhat there 
are though are on the s uper-treated lands which is satisfactory,^' Mr. 
Moore’s results are particularly valuable in showing the enorjuous 
effect of proper manurial treatment on the qualitg of the indigo 
plant — that is, its richness in indican and tlie ” produce " it yields. 
As this side of the question has liitherto been largely oxTuiooked, 
although of supreme importance, it is desirable here to consider 
the results in some detail from this point of view. 

The effect of manurial treatment on the quajaty of the 

INDIGO PLANT. 

The following Table (11) abstracted from the data in Table 1 
shows the yield of green plant per acre, tlio weight of cake indigo 
obtained per acre, the yield of cake indigo pr 1 00 mauuds of greeji 
plant, and the weight of green plant required to produce one mauud 
of cake iiali^a) under difftnvnt conditioiis of juaiiurial tivatnumt. 

” o 



1 tclds of //«{([/!* f root Java planf a( Mnniara aodvr dijjereat )na>ritrial conditions. 
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The following points stand out very clearly as regards the 
effect of conditions of growth on the quality and yield of produce 

(a) In the early June cuttings, a fortiught after the break 
of the rains, the quality of the plant grown on super 
and sannai was far higher than that grown under 
other conditions, as shown by the highest yield of 
cake indigo per 100 maunds of plant* (vit, 13 seers 
15 chataks). But at tliis stage the plant grown on 
super and sannai was not fully developed and the yield 
of green plant per acre \vas lowest (94 maunds per acre). 
There was an enoimous growth of plant on the khushi 
land and on the land manured with seet-water, but 
although the plant was very tall it was of poor quality 
and contained little leaf.f The coiasequence is that 
the yield of cake indigo per 100 maunds of plant was 
very small (8 seers 0 chatak and 6 seers 11 chataks 
in these two cases). On the land manured with sect- 
water there was a rapid forml growth of indigo, and 
the plant grew to a great height (8 feet), but there 
was ^‘ery little indigo in the plant. The consequence 
was that it took 593 maunds of green plant to produce 
1 maund of indigo as against 284 maunds of the rich 
plant grown on sui>er and saiuiai. 

The plant grown on supr and sannai wus very much 
better in quality than plant grown on hiter land which 
had not been treated with manure, but left fallow foi 
12 months— as shown by the yield pr 100 maui^ds ol 
plant being 13 seers 15 chataks as against 10 seers 
14 chataks. Thus although the actual yield of plunl 
per acre was slightly less (94 maunds 0 chataks as 


♦ On. the day this plant was worked the conditions were, too, most unfavourable for i 
good steeping, the water being exceptionally cold (83®F. instead of the customary 90®F.). 

t The growth on these lands was forced by the high proportion of nitrogenc Us food in 
the soil. It grew to a great h('ight (8 ft.) but the lower leaf was rapidly shed in conscqueii' 
of unbalanced growth. As a result the plant in June largely consisted of stick and it gave ' 
very poor yield of indigo. On the other hand, the plant grown on super and sannai althou^: 
tairly tall was covemd with leaf from top to bottom. 
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against 95 maunds 12 chataks), the actual produce 
of indigo 'per acre was considerably higher (13 seers 
2 chataks as against 10 seers 5 chataks). 

On June 18th> however, the plant grown on super had 
clearly not reached maturity and was not really ready 
for cutting. This is sho^vn by the greatly increased 
yields obtained when the same plant was cut a fort- 
night later (July 4). Consequently at the earlier 
stage (June 18) the yield per acre (13 seers 2 chataks) 
was somewhat less than in the case of the khuski crop 
and the land manured with seet-water (yields 16 seers 
12 chataks and 14 seers 12 chataks per acre, respec- 
tively) where there was an enormous, rapidly groum 
crop of poor quality. 

(6) In the interval between June 18th and July 4th, there 
was heavy rain (15 inches) followed by a dry spell 
between June 27th and July 4th. In this period 
the plant grown on super and sannai developed con- 
siderably — the yield per acre increased about 60 per 
cent, (from 94 maunds 6 seers to 153 maunds 1 seer), 
whilst tlie q-ualify, judged by the yield of indigo per 100 
maunds of plant, was increased also to the same extent 
(from 13 seers 15 chataks per 100 maunds of plant to 
21 seers 1 chatak). By the first week of July not onlv 
was the actual yield of green plant per acre far higher in 
the case of the super-treated land, but the quality was 
also far superior, so that the yield of cake indigo per acre 
reached the phenomenal value of 32 seers 4 chataks per 
acre for a single cutting. 

This value is from 2 to 3 times that obtained from plant grown 
<m the seetcd land and mahaied at practically the same time (July 
5tli, July 6th and July 7th). 

(c) Tile figures given for the average yieldof cake indigo per «acre 
dis jme of the frequently taken by planters that the low 

yields of indigo recently obtained on most estates are due 
to deterioration of the Java indigo plant. It is clear 
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that when the soil conditions are favourable (and these 
favourable conditions can, I consider, be largely assured 
by proper manuring) enormous yields of indigo 
can be obtained even in a year of unfavourable 
climatic conditions and with the existing Java plant. 
The yields per acre of 153 niaunds of green plant and 
32 seers of cake indigo for a single (moorhan) cutting 
far exceed the yields obtained from the Java plant 
in its palmiest days -shortly after its introduction 
ijito Bihar. Thus in the case of the extraordinary 
yield of 41| seers of cake indigo per acre obtained 
at Bhagwanpur^ in 1906-1907, this was made up of three 
cuttings, which gave respectively 14 seers 9 chataks, 
17 seers 4i- chataks, and 9 seers 12 chataks. Such a 
yield as 32 seers of cake indigo from a single moorhan 
cutting is, I believe, almost without precedent. The 
actual yield obtained at Mouiara on laud treated with 
super and sanuai far exceeded my most sanguine 
expectations of what could be accomplished in a 
single season ])y propr manurial treatment. Tt 
cannot of course ])e expected that all lands will 
respond at once in the same marked way to manurial 
treatment, but it appears to me certain that the 
majority of lauds in Bihar can, l)y steady ?na miring 
for a few vears. be made to vield 20 to 30 seers (d'indieo 

kJ ^ o 

per acre /// the rour.'^e of the t}vo mahais, Tliis result 
will be attained not merely by increasing the yield 
of green plant per acre, but largely by improving its 
quality, tliat is by allowing the plant to grow' under 
conditions which Ining about a maximum content 
of indican in the leaf. 

It is )wt saffineat merely to ohiaia a rapid aad ahaadauf 
(jronih of green phnl. Such a growth may 1)0 obtain 
ed by manuring with sect or sect- water, or otluM 


^ The AgricuUural Journal of India, vol. XTH. pt. Ill, p. 440. {indigo Pithliralio' 
No. 2, p. 0.) 
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nitrogenous manures, such as cattle manure or oilcake. 
13ut the general experience of jilanters is that plant 
grown under such conditions has nothing in it,’’ 
and fails to yield gmxl produce. This view is confirm- 
ed by the results in Table II obtained on June 19th 
and 22nd, where there was a phenomenally large 
growth of plant in two fields (208 and 218 maunds per 
acre for the first cutting) but the produce per 100 
maunds of plant was very low (8 seers and 0 seers 
respectively).* 

From the results at Moniam it would appear that a 
combination of green-manuring with sannai and 
superphosphate is an ideal one to ensure not only a 
high yield of plant, but also high quality. Wliether 
this is so in general can only be decided by actual 
trials on tlie large scale. Unfortunately at ^loniara 
no trials were made for comparison with suprphos- 
pliate alone. Tliere is tlie danger that abundant 
green-manuring with sannai may encourage rapid 
an<l forced growth of plant at the expense of 
qualify. That This was )wt the ease at Honiara, and 
that the nitrogenous coastituents of the sannai only 
came slowly into action without forcing grow^th, is 
shown by the fact tliat on June IStli the yield of green 
plant per acre (94 maunds (> seers) was oijy the same 
ns on the fallow lantl (05 maunds 12 seers), whereas 
on tlie seeted and khuski land the yield of green plant 
at the same date was double as great (218 and 208 
maunds respectively). But in the fortnight from Jime 
ISth to July 4th, the ]ilant grown on the land treated 
with su])er and sannai, grew rapidly and also improved 
enorm<nislv in qudlitif. The linal plant obtained, 
liowever, was ne\'ev so tall as on the seeted lands in 


* Compare also Rawsou’.i data (R'port. page 13)— By manuring witli sect (a tons per 
fv) the yield of plant per acre was nearly doubled, but the produce jvr UH) maunds of plant 
i lived, so that the yield of dye rtumiincd pructioally tlie same as t u immanund lamj. 
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June — it only reached a height of 5 to 6 feet as com- 
pared with 8 feet on the seated lands— but it was 
covered ivith leaf from top to bottom, and the leaf 
was obviously very rich in indican. 

(d) Some planters seem inclined to attribute the abnormally 
low produce obtained this season — a result which last 
year I foretold would occur — to abnormal climatic 
conditions, rather than to the real cause, which I 
consider is the exhaustion of the soil of its available 
phosphate supply. That the climatic conditions have 
been abnormal is very true — a very early break of the 
monsoon (June 1st) followed by an interval of 10 days 
without rain, then a heavy downpour on Jmie 23rd and 
24th again followed by a 10 days' break. Between July 
5th and 11th, 8*39 inches fell at Pusa, and then there was 
another prolonged break from the 16th to 2Cth with heavy 
showers from July 27th to August 1st. From August 
2nd to 5th no rain fell, but the 6 days from August 6th 
to August 11th were very wet with 14’00 inches of rain, 
But the fact that even in this abnormal season,* on the 
land manured with super and samiai at Moniara, such 

* There was practically no winter rainfall in 1917-18, At Pusa up to Juno 1st. the 
rainfall was 4*47*. 
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an extraordinary yield of indigo as 32 seer's per acre 
could be obtained in a single cuttmg even with the 
present Java plant- shows that the principal factor is 
apparently the soil conditions. 

Manuring with sannai and superphosphate prod\iced 
not only the maximum yield of green plant per acre, 
of all the Java indigo cut between July 4th and 10th, 
but also by far the best quality plant. The quality is 
clearly as important as, if not more important than, 
the quaniity. The witer has in progress, in colla- 
boration with the Imj>erial Agricultural Bacteriologist 
and Imperial Agriculturist, a number of experiments 
which are designed to throw light on the best methods 
of growing indigo to ensure not only a maximum yield 
of plant, but a maximum indican content. The plant 
is being grown under different conditions of manuring, 
and the changes in quality followed by analyses of 
the leaf and the proportion of leaf on the plant from 
time to time. When the plant is cut it is possible to 
calculate the actual potential yield of indigo from 
the proportion of indican in the leaf and the actual 
yield of green plant per acre. The results of this 
season’s trials will be published in detail later. 

The reasons for the rapid impoverishment of indigo soils 
during the past 20 YEARS, 

Many planters find it difficult to uuderstand why soils, whicli 
p[i’ew indigo successfully for 100 years coiitinuously, apparently 
sudcletily, during the last 20 years, have shown marked signs of 
deterioration. It is not. I think, generally realized that after 1897, 
the year when .synthetic indigo first began seriously to (‘ompte 
with indigo, a complete revolution took place in the methods of 
iiuligo cultivation in Bihar. The following sketch based on infor-- 
niation kindly imparted to tue by Bernard Coventry, Ksq., t.LE.. 
'vill indicate the general nature of the changes which have occurred 
iud have been responsible for a far more rapid exhaustion, in tueut\ 
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vears, of the indigo soils than occurred under the old system of 
working in a century. 

Under the old system, up to 1897, the planter took in farm 
{Ihil'adarry) whole estates from Indian landlords usually on a 9 years’ 
lease, very fiequently paying down in cash the whole of the 9 years’ 
rental called zurpaisl'y or surzanmiafh. He took into indigo such 
lands tlie landlord had in lus own possessioiij and he contracted 
with the tenants for from one-seventh to one-tenth of lus holding 
to be so\^m in indigo. This contract was either on the asa7nkvar 
system as in Chain])aran, wlieie the tenant kept possession of his 
land and grew the cr»)p, or on the dehai system as in the districts 
of Muzaffarpur, I)ai*bhanga and Saran, where the contract was 
for the planter to prepare the lands and grow the crop himself. 
Tt is to be obseiwed that under this system villages or estates were 
ro}istaiithi cowing n< or gouig out of lease and lai'ge sums of money 
^vere vearlv being expended in tlie shape of lent-in-advauce 
(zarpals]iies) paid to the landlord foi' these leases. This constani 
reneuxd was madi^ easy hy the Hidiniited financial facilities afforded 
at thnt time by the Calcutta Ayency Houses ; indigo being then a 
flourishing monojx>ly industiy their money was absolutely safe, 
When tlie lease of a village expired it did not necessarily go out 
of indigo cultivation : frequently the lease was renewed as before 
and the rent-iii-advance paid down in cash. But tliere was always 
each year a number of cases where the renewal was not mad(‘ and 
tile lauds went out of indigo r)nly to come back under a fresh lease 
a few years later, in those days, tliei’e was also a certain number 
of quite new villages coming into fresh lease every year. Tlie twn 
important features to l»e observed in this system are, first, that tlie 
planter was financed to any limit hy the Agency Houses wliicli 
enabled him to treat for the lease of villages or estatc.s with east- 
and on profitable terms, and, secondly, that the large number <>l 
first leases and of leases renewed some years after the villages had been 
returned to the landlords, contributed towards keeping up the indig^f 
])roducing power of the lands. 

But, further, it was the custom to exchange indigo lands ti»i 
cultivators’ lands on a very considerable scale. Every year the 
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aissistaut would go round tlic culthuituju before maluii when the 
indigo crop was in the ground, and indigo lands wliich showed the 
appearance of being worn out he would tliere and then measure. 
He would then, in agreement with the cultivators, measure an equal 
area of their lands and the exchange would be made for the next 
crop. This exchange was to mutual advantage and was recognized 
to be so by the cultivator who knew that indigo lands gave him a 
heavy crop of wheat, etc. 

The total area thus affected Ijy the leasing of \illages and the 
hfidli or exchange mentioned would roughly approximate to one- 
fourth to one-third of the culti^'ation per amuim at Dalsing Sarai. 
These faVouralole as])ects do not now exist in their entirety. When 
svnthetic indigo 1>egau seriously to conq)cte with imtural indigo, the 
Agency Houses tightened their purse-strings, not only in respe<‘t 
(tf money required hn- advance rent for leases, but also in res|)ect 
of (uxliuary current expenditure. This deprived the platder of the 
comma he former} y had on tJm aeqmsiUon of fresh land for yrowiiuf 

the crop, and it ((Iso comjKdled him to citanye his methah of caltication, 
lie was now obliged to grow country crops (which he had never 
diue )>efoiv for pro tit-earning) on portion of tlie lands on whicli 
lie formerly grew indigo. He did this principally for two reasons 
ill order io establish a s\^tem of rotation to replace the means he 
formerly had of tlie easy renewal of leases which had now been taken 
fi'om him, and in order to find money for current expenditure for 
such portion of the lands as remained in indigo. This arrangement, 
however, had not beneficial effects equal to the advantages of the 
old system, nor did it compeusate for these. This will be clear 
from the following considerations, 

Tuder the new system of cultivation imposed by the changes 
referred to, the planter restricted his area under indigo and intro- 
duced country crops. He did not, however, generally speaking, 
glow the country crops himself, but gave out to tenants the lands, 
usually manured with seet, on which they grew the (Tops. Tlie 
tenants gave the planter either rent or a share of tlie produce wliich 
yi' lded a greater profit than indigo so far as these particular manured 
l outs were concerned. He also let out into country crop some of 
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fh(‘ laiuls f<)]' \v]ii(']i theve was uo ^eet available^ naturally oii less 
ia valuable tenuis. 

It iriust be obseivcai that the (iist edect of this system was to 
lesson tlie atuoant of soot owing to the restricted area under indigo, 
sc. that although at first. M'lion there was a plentiful supply of sect, 
this inetliod promised well, it has gradually led to disappointment, 
becanisc^ t he area whieh eau lunv bo treated is often so small tliat the 
a’rerage ]U'oht (‘arned mi the whole area under country crops is 
exceedingly small, and sometimes even represents a loss. With the 
increasing failure of the indigo crop and the lack of seet as a manure 
which this entails, the ])i’esont system promises disaster in the next 
f(‘\v years. The system has moreover other imperfections. The lands 
are usually given out to cultivators for three or four years. The aim 
oi the cultivator is to “ milk the land so as to make all the money he 
can out of it and ret mu it to the ])lanter in an exhausted state. 
Further, the seet which is given to him aids in tlie process, for being 
a mamire witli an excessive amount of iritrogeu, it tends to draw 
unevenly on the available supjdies of phosplioric acid already in 
defect, and makes the deficiency worse.^ When introducing this 
system the planter abandoned the old custom of budli because lie 
grew indigo only in lauds wliicli were expected to give a full crop— 
though in this he has been disappointed also, owing to the develop' 
ment of the so-called wilt.' lie finds too that wilt now prevail;' 
in lands taken in budli, 

f would also emphasize the fact tliat the ’’ series *' of crops 
grown has not in most cases been a tnn^ rotation at all. Jn a pro]>n- 
rotation the selection of crops is such that the fertility of the ian<l 
IS maintained by ostaldishing a balance between the coivstituent" 
ieino\fd b\ I he crops and those liberated by the ordinary soil 
changes in sucressi^'e years. The leguminous crop which ahvav> 
foinis part of a proper rotation renovates the soil by replacing 
nitrogen. But in the case of the planters’ lands the crops grown 
i«ne simplv continuously Hypped the soil of tlie constituent winch 
tliey especially lack-available phosplioric acid. Thus to take au 
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actual example of a field which was formerly lot out to ryots for 
cultivation, the series of crops was 

1913 ... ... ... Winter crop, tobacco. 

1914 ... ... ... Maize followed by winter crop of wheat. 

1915 ... ... ... Maize with ra/tar as rabi crop. 

1916 ... ... ... Maize followed in October with indigo and 

mustard together. 

It was not surprising to hnd after this continuous stripping for 
several years (the earlier record whilst the land was in the ryot's hands 
is not known) without any application, of manure, save one dressing 
of cattle niamire in 1913, that this particular soil when analysed 
in 1917 contained only 0'037 per cent, of total phosphoric acid and 
O'OOOG per cent, available, even in the top 6". On many other 
fields on the same estate the total phosphoric acid in tiie top layer 
exceeded 0*1 per cent., whilst the avaihble was O’OOl to 0*002 per cent, 
in the surfax^ layer, it was also not surpiising to find that the indigo 
and mustard sown in 1910 did luH Tliri\T^- the mustaid dying out 
completely some time after germination and the indigo following .suit. 

In the old days, when indigo was grown as the sole cro]>, the 
land was ploughed several times and fallowed for a long period. 
There was no crop in the land from Septemijer up to the following 
February, when the old Siunatrana indigo was sown, during which 
period — the dry weather— there was ample opportunity for bacterial 
action in tlie soil to liberate a fair su])])ly of mineral plant food. 
(Uily the one crop -iiidigo'- was grown in the year. Under the 
jnesent system two crops are frccpieiitly taken out in the year, when 
indigo is not grown, and tliese are often ^'ely exhausting crops- -such 
as tobacco. \\ hen Java indigo is .sown in October, it frequently 
iinincdiately follows another cto|), either of indigo or .some cereal 
such as maize, without the soil having a chance properly to recover. 

ith Java indigo, which remains on the laud for nearly a whole 
year (October to September), two or more cuttings are taken wliich 
is equivalent to growing two ordiiiar\' enq^s. 

To sum up: The changes imposed on tlu^ eultivation in Ihliar 
hv the appearance of synthetic indigo in IS97 liave, during tlie jbist 
20 years, greatly altered the geuejul character of the soil and neces- 
sitated a fresh method of ti'ealmeut. riauters have been depiUed 
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of the financial aid which was formerly available to enable them 
to take leases of large parcels of land in which exchange was easily 
assured^ either by the taking of first leases, the renewal of old leases 
after the lapse of some yearn, or by the budli or exchange of indigo 
lands with cultivators’ lands. In place of these advantages they 
have had to ring the changes on the same land under a system leading 
to certain, and in many cases rapid, exhaustion. When lands have 
been let out to ryots, it has been to grow exhausting crops such as 
tobacco and chillies, and the soil returns to the planter in a very 
imjjovej'ished condition. 

There are of course notable exceptions to the conditions depicted 
above. Thus planters frequently point out to me that certain 
fields have given good crops of indigo continuously year after year 
for an unlimited period. These fields are usually the sites of old 
villages and are of high fertility, mainly owing to the accumulation 
of human and animal excreta for generations. In these the proce.s.s 
of exhaustion will naturally take far longer before they show a failure 
of crops. But such cases are the e.xception, not tlie rule. 

Again, many plantere have expressed to me their dithculty of 
uudei'staudiug how soils which gave good indigo crops tV)r a hundred 
yeai-s .should quite suddenly .show a rapid falling off sucli as follou-ed 
the appearance of wilt in 1!)07. Actually this isthe very beliaviom 
which was to be expected. It i.s quite e;i,sy to understand that if a 
soil originally contaiirs lOO parts ul ■' available phosphate and the 
crop removes one parr eacli year, no marked falling oil' of crop will 
occur for 118 to 99 years, i)ut that tlum quite suddenlv the croj) will 
fail to an im ieasing extent each year because it can no longer eicsily 
obtain the one part ol jrliosphatc wnresjxrndiiig with a full croj). 

It must be clearly understood that ix cerhiiii amount of regeneration 
takes place eacli year in tlie soil owing to the liberation of milrr 
nolM’ pho^jihiUe by the ordinary soil agencies (bacterial action, 
following cultiration or fallowing) acting on tlie insoluble miueral 
phosphates (in the analyses lermed "total pliosphate ") always 
pre.simt iiitlie soil. Bill the trouble at I he present time is that, the 
amount ol thi.s regeuerationeach seiuson is not sullicient to give a full 
or even a good crop in the case of indigo. Moreover, this 
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regeneration takes place only in the surpice layer of the soil where the 
soil agencies are most active. The soluble phosphate produced is 
rapidly used up by surface growing crops, and there is no oppor- 
tunity for the small amount of soluble phosphate liberated to wash 
down into the lower layers of soil (where the Java plant mainly feeds) 
to renovate them. The consequence is that soils are frequently 
found which still give good or fair results with oats, barley or 
country ci'ops, but fail more or less completely with indigo. One 
of the iiiost striking instances of tliis kind may be cited — Byreah, 
Field No. 1* where tlie following analyses were obtained:--- 



Total 

Available 

Depth 


P.O, 

0-6’ 

0-1371 

O’OOoOo 

6'-ir .« ... 

0-1273 

0-0013G 

ir-36' 

0-1040 

0 00020 


ILcre the amount of available phos])hat(‘ in the ^surface layer is 
relatively very high for Bihar- not farshoii: of tlie quantity geiier- 
ally regarded as necessary for good fertility in Kim)pe (O'Ol per 
cent.). But below 12" tlie amount of available ])hosphate is extremely 
small (O’ 00(12 ])er cent.). The behaviour of indigo grown in this land 
exactly corresjxmded with wliat would he expeted fiom tlie aiialvsis. 
The plant grew very well for 2 (m* II moiitlis, but when it readied a 
height of about one foot, growth was checked and large patches died 
out. The deep feeding roots of the Ja^■a indigo luul reached a laver 
nf soil in wliich there was no longer pro])er nutrition. 

The complete revolution in the system of cultivation in Bihar, 
which followed the capture of tlie indigo market in 1897 by the syntlie- 
tic dye, led to a far more drastic stripping of the soil. Tuder tliis new 
system the soils are now showing signs ui rapid deterioration. If 
crops aiv to be maintained in the future, the method which has been 
adopted in all civilized countries - scientitie manuring— must be 
introduced. Some 20 to 2o planters have expressed their willing- 
ness to make trials on their estates witli superphosphate this season. 
The principal difficulty has been to obtain suprphosphate, but it is 
hoped tliat in several cases at least supplies will be at hand befom 
tlie rains cease, sn that the elfect can lu* seen uU ne.vt y(‘ar s ciop. 

* For full piiJtirulurs and ai\jityM^ ko /."f/ii/c ruih' (itn^n No 1. oX 
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of the financial aid which was formerly available to enable them 
to take leases of large parcels of land in which exchange was easily 
assured, either by the taking of first leases, the renewal of old leases 
after the lapse of some years, or by the budli or exchange of indigo 
lands with cultivators' lands. In place of these advantages they 
have had to ring the changes on the same land under a system leading 
to certai);. and in many cases rapid, exhaustion. When lands have 
])een let out to ryots, it has been to grow exhausting crops such as 
tobacco and cliillies, and the soil returns to the planter in a very 
i nqx) V eri shed cundi tic n. 

There are of course notable exceptions to the conditions depicted 
above. Thus planters frequently point out to me that certain 
fields have given good crops of indigo continuously year after year 
for an unlimited period. These fields are usually the sites of old 
villages and are of high fertility, mainly owing to the accumulation 
of human and animal excreta for generations. In these the process 
of exhaustion will naturally take far longer before they show a failure 
of crops. But such cases ate the exception, not the rule. 


Again, many planters have expressed to me their difficulty of 
uudevstanding how soils which gave good indigo crops for a hundred 
years should quite suddenly sIiom' a rapid falling off such as followed 
the appearance of wilt in 1907. Actually this is the ray behaviour 
which ^^■a.s to be expectecl It is quite easy to understand that if a 
soil (M-iginally contains lOd parts of " available " phosphate and the 


iLMiieves one ])ajr cacti year, no marked lulling ofi' of crop will 
occur lor 9S to 99 years, but that then quite suddenly tlie crop will 
fad to an increasing uxtent eacli year because it can no longer e^i^ily 
obtain tile one part of j)liosi>ha.te correspoirding with a full crop. 
It must lie elearly understood that a certain amount of regeneration 

to ll.« libnation of ««t- 

Ml,. l,v tl„. o,di„iy »ol 

I- l-'vms lallouiog) orting „„ 

11' "“, flood 

■>mm ill oi tlifs regeueratif,,, each season is n<,t suiiicieut to give a lull 

“■ «» “* mdiso. Mojv;: i“ 
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regeneration takes place only in the surface layer of the soil whei'c the 
boil agencies are most active. The soluhle phosphate produced is 
rapidly used up by surface growing crops, and there is no oppor- 
tunity for the small amount of soluble phosphate liberated to wash 
down into the lower layers of soil (where the Java plant mainly feeds) 
to renovate them. The consequence is that soils are frequently 
found which still give good or fair results with oats, barley or 
country crops, but fail more oi* less completely with indigo. One 
of the most striking instances of this kind may be cited — Byreah, 


Field No. 

, 1* where the following analyses 

were obtained 



Total 

Available 


Depth 

P.0, 

P.O, 

0-6' 


0T371 

0-00505 


« ... 

0-1273 

0'00136 

12'-36’ , 


0-1049 

0 00020 

Here the 

amount of available phosphate 

in the 

surface layer is 

relatively 

very higli for Bihar— not far short 

of tlie 

quantity gener- 


ally regarded as necessary fur good feitility in Europe (O'Ol per 
cent.). But below 12^ the amount of available pliosphate is extremely 
small ( 0'0002 per cent.). Tiie behaviour of indigo grown in tliis land 
exactly corrcs]^x)nded with what would be ex}}ected from tlie analysis. 
The plant greAV very well for 2 or montlis, but when it reached a 
height of about one foot, growtli was checked and large patches died 
out. The deep feeding remts of the Java indigo 1iad leached a layer 
of soil in which there was no longer proper nutrition. 

The complete revolution in the system of cultivation in Bihar, 
which followed the capture ()f the indigo market in 1897 by tlie synthe- 
tic d'ye, led to a far more drastic stripping of tlie soil, knder this new 
system the .soils are noAv showing signs of rapid deterioration. If 
crops are to be maintained in the future, the method which has been 
adopted in all civilized countries- scientilic manuring— must be 
introduced. 8ome 20 to 25 planters ha\'e expressed their willing- 
ness to make trials on their estates with superphosphate tliis season. 
The principal difficulty has been to obtain superphosphate, but it is 
hoped that in several cases at least supplies will be at hand before 
the rains cease, so tliat tlie etfeot can Ik* seen uu next years crop. 

♦rVr full luirticiilars and anal, v>i'n kt imlluo ruhlHuilun No. 1, paga oJ. 
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StG>te)H€nt of produce froui Java plant at various stages 







Average 
plant 
per 
high a 

Indigo 

made 

Average 

Date 

Particulars 

Bighas 

cut 

Acres 

cut 

Green 

plant 

per 

press 

of 

20 srs. 

per 

bigha 

per 

1 acre 

1918 


B. C. 


M. S. 

M. S. 

M. S. 

S. C. 

; s. c. 

Juno 17 . 

, Kept fallow Pi 
raoRtbs (M 

12 0 

10-47 

99S 0 

83 20 

2 20 

8 5 

9 8 

„ 18 

Superphosphate a nd 
sannai ( ’) 

11 0 

960 

903 30 

82 6 

3 0 

10 14 

12 8 

„ 19 .. 

. Jamoona Singli’s 

kkuski O') 

2 15 

2-40 

500 20 

182 0 

1 0 

14 8 

16 10 

„ 2-J . 

. Manured with seet- 
water { ' ) 

10 

3-05 

667 10 

190 2(1 

1 3 

1*2 4 

14 1 

July 4 .. 

Superphosphate and 
sannai ( ') 

4 12 

1 

4 ’01 

614 0 

133 20 

3 0 

26 1 

29 14 

„ 5 . 

. Seet dug in with 
kodali 1 

' 9 10 

829 

662 0 

! i 

i 

69 20 ^ 

2 20 

10 8 

12 1 

„ fi .. 

. Sceted land, sown 
in February along 
with Sumatrana (") 

9 C» 

7'85 

! 

1 938 30 

104 10 

3 0 

13 5 

15 4 

n 7 

■ Sect dug in with 
kodali 

15 0 1 13 09 

1,103 0 

; 73 20 

3 20 

9 5 

10 11 

M 8 .. 

. Java of Bhoji Chaper 
mixed with Feb* 
ruary sowing 

11 10 

10*04 

880 10 

; 77 10 

3 0 

10 7 

n 15 

„ 9 .. 

February sowing near | 
Arala’s Derakar- ; 
singh Tewary Toke 

15 i7 

13 ‘83 

1,004 30 

65 6 

2 0 

5 0 

^ 5 12 

„ 10 .. 

FebriiM’y sowing and 
Hiranda plant 

14 0 

— 

12*22 

954 20 : 

6S 7 

3 0 

i 

; 8 9 

; 9 13 

i 


Total 

108 U 

»4'85 

: 9,235 30 ! 

85 0 

27 23 

10 3 

1 11 10 

i 


(') This land ia of better quality than 
(‘) Note the coldness of the water. The 
( ■} Java in this field prow to a tremendous 
(^) Java in this field grew to a trememlous 
( ') Height of crops to 0 feet, roKsred wUh 
V H — Thpi P k a va.... Kw. j'tf ^ ^ '*'^‘** at the saror 

■ ' sun from ;7th June to <rjuly‘" 
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oj imhai and from various qualities of land at Moniara Concern. 


produce 

Indigo 
made by 




Average produce 


Temper- 

i 

per 1 

1 of vat 1 

per 100 
rods, 
green 
plant 

Green 
plant 
per one 
' maund 
; indigo 

cake 
measure- 
ment at 

7 ara. 
per inch 

per ' 
bigha ' 

per 

acre 

! 

1 

1 

per 

1,000 c.ft : 
of vat 

per 

100 mds. 
green 
plant 

Green ^.ture of 
plant 

per one l^hajana. 
maund , 
indigo 


c. 

S. 

c. 

M. S. 

M. S. 

S. 

c. i 

s. 

c. 1 

S. 

C. 

S. 

c. I 

M. S. 


|.3 

1 

14 

10 

u 

399 0 

2 28i 

9 

0 ' 

10 

5 

15 

1 

10 


368 0 

86 

lb 

10 

13 

4 

^101 10 

3 G 

11 

7 ^ 

13 

2 

17 

8 

13 

15 ' 

284 20 

83 

n 

1 

' 1 

8 

0 

500 20 

1 01 

14 

10 1 

16 

12 ; 

11 

3 

8 

U ' 

497 15 

j 

88 

8 

. 1 
^ \ 

6 

8 

612 0 : 

1 5 

12 

13 i 

14 

12 

9 

6 

6 

11 

593 0 

86 

25 

0 : 

19 

8 

203 20 

3 9i 

1 28 

o 1 

32 

4 

26 

15 

21 

1 

1S9 20 

90 

20 

13 

15 

1 

264 30 

2 25 

11 

0 

12 

10 

; 21 

14 

15 

13 

1 252 10 

S8 

16 

10 

H 

S 

‘ i 

' 346 30 

j 3 13 

14 

12 

16 

15 

18 

7 


o 

282 10 

88 

19 

7 

12 

11 

i 

315 0 

3 30A 

10 

0 

11 

7 

20 

14 

13 

10 

293 0 

88 

16 

1(1 

13 

7 

296 10 

3 13 

11 

9 

13 

3 

18 

7 

14 

15 

j 

; 267 10 

j 

88 

11 

2 

7 

15 

502 10 

2 7 -! 

5 


6 

5 ' 

12 

i 

1 i 

S 

11 

458 20 

88 

16 

10 

12 

9 

318 0 

3 161 

9 

12 

11 

o 

19 

1 

0 

14 

4 

! 

1 279 20 

! 

89 

16 

2 

n 

15 

1 

; 334 30 

29 341 

i 

10 

1.5 

12 

9 

! 

7 

12 

14 

1 309 0 



that treated w ith sannai and super. 

day was also very cloudy and cold. 

height, 8' at the least and more wood than leaf. 

height, 8 at the least and more wood than leaf. 

tea/ from top io boltotn. 

time as Suraatrana, February and March. 

held. This is attributable to very heavy rain in June, 15’60‘, and there being a dry spell of hot 


SOME OF THE PROBLEMS ARISING OUT OF THE 
SUCCESSFUL INTRODUCTION OF AMERICAN 
COTTON IN THE WESTERN PUNJAB.* 

BN 

W. ROBERTS, B. Sc,. 

of lire, AfjricnUaral Colkoje, Lifollpur, 

The ijilroductioii of America ii eottou in the Punjab by the 
AgiTnilturai Department lum brought out a nuiuber of problems, 
jiartly owing to ti e dihieultie.s experienced by the Department in 
this work, and also on account of the success which has attended 
the work. In order to appreciate these diffiiailties it is necessary 
brieti}' to outline the outstanding featuies of the work. AVork on 
American cotton started at llissar in 1902 and at Lvallpur in .1903 
and 1904. Previous to tliat there were some plants of American 
cotton to Im‘ foimd among the desi or country cotton grown, espe- 
cially ill ^^hahpiir, Lihore -and Julhmdur. The very severe boll- 
worm attack of 1905 and the somewhat less severe attack in 1911 
were found to a fleet American cotton to a ver}' much less extent 
than country cotton. The experience of 1905, and especlallv of 
1911, had a very marked effect on the attitude with wliich zemindars 
i-cgarded American cotton. The policy of tlm Agiicultiu’al Depart- 
ment up to 1912 was to import seed from Dharwar everv vear though 
most of the zemiudars growing this cotton kept their own seed. 
E.xpericuco xu 1913 showed elcarly that the .sowing of .seed acxdi- 
matized in the Punjab and plants of the rough-leaved type was the 
only .safe policy to adopt. Tt had appeared for some years that 
imported seed wa,s not very r.diable as it contained so many dillereui 
types. The Department rn 1912 and 1913 ],nt out two .special 

‘ A tl.« FiXlh Indi.u .Scu-.u,. Cu.av,,, l-JIb. 
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selections which had been handed over by the l^cononiic BoUinist 
itj 1910 for trial at the Lyallpnr farm. One of these, viz., 4 K, 
proved to be a very safe plant and the area under it 1913 is 
roughly as follows : — 


1913 

1914 
1916 

1916 

1917 


103 acres. 

4.000 „ 

10.000 „ 

30.000 „ 

120.000 ,, probably 140,000 acres. 


The total arenl under American cotton in 1917 was 274,000 
acres, of which, as will l)e seen, over lialf was pure 4 V, and pro1>ably 
another quarter was impure 4 V from mixed seed obtained from 
ginning factories. The total aiTa under American in 1911 was 
probably under 10,000 acres and reached 30,000 acres in 1913. It 
will be seen tha t since 1911 the increase has been rapid and pheno- 
menal. The reason for the comparativeh" slow progress from 1903 
to 1911 was mainly connected, in the first place, with the fact tlnit 
the plant was not acclimatized , and, secondly, with the fact that the 
premium over desi cotton was at first only R. ] to R. 1-6 per inauncl 
even in cotton sales and generally only a few annas |)er maund 
in the 7nundi or market. lAevious to 1908 the cotton used to be sold 
by arrangement throiigli the Agricultural Department at a premium 
of R. 1 to R. 1-8, but, owing to delays in recoverbig money and other 
difficulties coniie(;ted with a monopoly. Air, Alilligan, who was 
then in chaiT:!^ of the work, started au('tio]i sales. The quantities 
at tlie latter were generally fr*om 300 to oOO mannd.s and premiums up 
to R. 1-8 per juaund were realized. Sides were temporarily dropped 
in 1911 and 1012, ])ut were started ag«iin in 1013 hy the writer both 
with a view to obtaining tlie seed of 4 F and to stimulate compe- 
tition. By 1913 tills (‘otton was bea^omiiig known in Bombay, and 
it was easy to get R. 1 to R. 1-4 premium in the ordinary market. At 
the sales the premium went up to Rs. 2-8 and Rs. 2-12, Since then 
the number of sales have iiuat^ased rapidly until this year the Depart- 
ment will have sold in this way at fourtium siiles ovt*r 1 00,000 mannds 


* The Arjflrtd/ufalJnurftal uf huliu, vul. X. pC IV. 191' ; Vui, Xl, pt 111, 19H! ; vol. XII, 
|i(. Ill, 1917; vul. XIII. p*. I. 191S. 
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valued at roughl}’ £130,000. Since 1914 all the cotton {hajpas) 
coming to the sales is classified according to purity, and no American 
cotton with over 5 per cent, desi (otton admixture is sold at the 
auctions. Premiums averaging Ks. 4 per mauiid were obtained in 
1916, and the highest price reached this year has been Es. 21-16 per 
mauud, when country cotton was selling at Es. 15 per maund. 
iVlthoiigh the cotton sold through the Department sales is only about 
10 per cent, of the whole, the value ol these sa]e,s has been enormous 
both in attracting new buyers and in securing a wide and open 
market. This year foiii' buying agencies representing Bombay and 
Alimedabad mills lui\e come forward as active buyers. >Since 1915 
Me.ssrs. Tata & Sous, who were the fii'st to come into the market fi'orn 
Bombay, have facilitated our task and helped to establish the market. 
Ordinary Punjab cotton whicli used to be grown exclusively in the 
Colonies is classified in Bombay as Sind-l’unjab and fetches the 
lowc.st price in the market. Bunjab-Americau is quoted since 1915- 
1916 at from Ks. 20 to Es. 40 ])er candy (784 lb.) over Broach, or 
Es. 100 to Es. 150 or more above Punjab desi. This means Es. 4 or 
Es. 5 per maund of Cftpas, which is the premium this cotton is fetching 
at pre.scnt. One of the conspicuous features with reference to the 
introduction of a new cotton in India is the slowness with which 
the trade responds to any change that takes place. This holds 
true for both superior and inferior v'arieties and con.secpiciitiv' teiid.s 
to put a premium on work with low grade high yielding cottons 
such as ‘- Aligarh white in the United Pi'oviiices and “ Eo.seum” 
ill the Oeiitral Provinces. 

The difliculties encountered have been therefore as follows 
(«) Prom 1903 to 191 1 the problem was to get a fair premium. 
The cotton began to command premiums independently 
of safes in 1911, but this premium was far too low and 

generally only As. 8 to As. 12 instead of Es. 2 or 
Es. 3. 

{h) With resumption of .sales in 1913 premiums went up. 
rile quantity had increased from 10,000 acre.s in 1911 

to 30,000 in 1913. Since 1911 there has lieen no 
loolaug back. 
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(c) In spite of iiicrease in area it was only Ijy lainginy in 

and cnconragiii^r (iutside bidd(3rs. r-.r/.. Tatas ajid 
Bombay and xVhinedabad mills tliat fair prices could 
be obtained. This was largely oAving to the combi- 
nation of the local ginning factories who in the Punjab 
buy cotton, and these resented the organization of the 
zemindars by the Agticultural Department and in 
many cases combined to wreck the sales. Attempts to 
eliminate abuses in “ weighments,’’ “ arbitration,” and 
'' rejections ” met with strong opposition, and factory 
owners in many places, ejj., Lyallpur, have not bid at 
our auctions for tAvo or three years. With the assistance 
of Mr. A. J, W. Kitchin. CM.E., Deputy Commissioner 
of Lyallpur, the Department drew out a series of rules 
and conditions regarding weighmentsA ‘'alloAvances,” 
and arbitratio]! ” to remedy some of the above abuses 
and these haA"e Avorked Avith conspicuous success. 
The cult iA’a tor is beginiiini^ to realize the adA*antao^es 
of co- 0 }}erath"e sale ’’ and great developments in this 
direction may be expected in the future. 

(d) In spite of assistanc<:^ through auctions it had been 

noted that pricers i]i outlying markets which weie some 
distance from Lyallpur tended to he well belcAA* 
Lyallpur prices. To remedy this partially at anv rate, 
it was decided to post up Lyallpur and Bombay prices 
daily at the chief markets. The idea is to keep zemin- 
dars informed of the real value of their produce 
and of the general trend of the market. There has 
been a marked effect a heady” and in all outl viiig 
markets prices have advanced closer to Ly^allpur 
prices. At Tandlianwala which is about 40 miles 
from Lyallpur by road and over 100 miles by* rail, 
prices up to this year were sometimes as much as 
Rs. 2 per maund beloAv Lyallpur prices, but in the 
present year have not been more than As. C per maund 
lower. The effect in the LoAver Bari Doab has been 
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even more proiiounood mid has in coiibequeiice reaidcd 
very fav^ouraWy on (lie growing popularity of cotton 
us a cro]). 

(e) Mu(di of the American cottoii. produced in the Colonies 
Avas sent to Bombay mixed with desi cotton, the latter 
])eing put in to the exfen t of 10 to 2,^ per cent, and 
sometimes even more. This mixing was partly acci- 
dental owing to oA'er-crowding in ginning factory 
compounds and also mainly deliberate. Zemindars 
srow these cottons pure nowadays, and it is rare to 
see a field of American wdth over 5 per cent, desi. 
It is easy to detect mixture in the kapas and zenuLdars 
are heavily penalized both in the Department’s 
auctions and by factory owners for admixture of desi 
cotton; hence the rapid disappearance of mixtures in 
the field. AVhen the cotton is ginned it is '^ory difficult 
to detect even 10 per cent, mixture, and hence mixture 
in baled cotton is not uniformly or adequately penalized 
in Bombay. This practice must ultimately affect 
every one, even those who try to send American pme 
to Bombay. A remedy must be found up-(jountry. 
Ultimately no doubt it will ]je necessary to license 
ginning factories and use this handle to penalize* 
mixing. As a first step in remedying this at id other 
evils, the Ihinjab Government have accepted oertain 
suggestions ot the writer regarding conditions under 
\vhi(h any new factories can be built. Prebabh' 
some sort of combination among factory owners 
in the form of an Association which could be recog- 
nized ill Bombay is the only reliable and constructive 
manner of tackling this difficulty. Membership) of 
this Association would involve responsibility and an 
undertaking to send cotton of definite purity. Tin* 
penalty for breach of these conditions would have to be 
a heavy fine cr loss of membership. Such an Asso- 
ciation would command confidence in Bombay and 
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be to the interest ol ginnins llicin selves as well as that 
of zemindars. 

(f) Pure seed. With eouceiitriitiou on one type, viz., 4 ¥, 
the whole of the American cotton will in time become 
standardized. Already over halt the American cotton 
grown here is of this variety, and the proportion will 
increase greatly in the next two or three years. The 
Department hopes to sell enough seed for 200,000 
to 250,000 acres of this type in the (■o?ning season. 
The seed is sold at a preiniuru of 40 per cent, and covers 
all expen.ses involved in jaemiiims and in supervising 
ginning, etc. As the seed rate is only 8 lb. per acre 
the increased price of seed amounts to only As. 3 per 
acre and farmers gladly pay the necessary premium. 
It is possible that a better type than 4 F will be forth- 
coming. In the course of a few years it will certainly 
improve as selection is carried through. Owing to 
the existence of a number of large estates in the 
Colonies there will be no difficulty in keeping seed piue. 
A good deal of attention must be conc^entrated on this 
work as it will become of growing importance as time 
goes on. 

ig) The greater the quantity of a good class of cotton 
which can be grown the easier it is to seciue fair prices 
for the produce. 8o long as the quantity is small 
only a few buyers can seciue the cotton, and 
competition is in consequence much restricted. With 
the extension of irrigation the area under American 
cotton will, of (bourse, increase, but at present an area 
of 450, COO acres will represent the limit in sight. 
Cotton undoubtedly pays better than wheat in the 
AVestern Punjab, and, in the case of American cotton, 
farmers aie beginning to realize that it is a very 
safe crop.* The great question of increasing sutnmer 

papor by the writer (ui thi^ subject roiifrib\ite(l ti> the Punjab Irrigation 
C.uigovss. 1918 . 
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supplies ill the CiDial.s when the rivers are in Hood is 
l)e(;oming therefore of even greater importance than 
formerly. This is a matter of very wide and deep 
significance to the future prosperity of the province. 
The foundation for the success of such a policy is being 
laid in the introduction of American cotton. Immense 
developments are possible in this respect in Sind also^ 
where staple cotton of much finer quality than can be 
grown in the Punjab only awaits the advent of a secure 
irrigation svstem. Such development in Sind would 
react beneficially on the Punjab as it wmuld tend to 
raise the price of Punjab-Americau. 



THE CONSOLIDATION OF AGRICULTURAL 
HOLDINGS IN THE UNITED PROVINCES. 


BY 

Prof. H. STANLEY JEVOXS, M.A,, F.S.S.. 
University Professor of Economies, AllahahofL 


iGontlmiwl from pag^- 230, vnl. XTIT, 


PART n. OUTLINE OF PHOPOSEI) CHAXGE.S. 

The first part of this paper has been devoted to an exposition 
of the more important economic principles afiecting the consolidation 
and enlargement of agricultural holdings and to defining and finding 
a solution in general terms of the problem of establishing permanently 
a higher standard of living. The practicability of attaining these 
ofijects has purposely been left unconsidered. It was intended only 
to obtain a clear view of the right goal to aim at ; lie cause such a 
clear view is necessary before the practical measures to be taken 
for the purpose of changing the present evil can even I'le discussed 
fruitfully. Also in order to obtain a simple and clear view of the 
ohject to 1)0 aimed at I purposely avoided details ; and these may 
in some cases be filled in here. 

(Consolidation of all owners holdings necessary. 

It is iieressaiy to distinguish l)o tween the scattering of the 
strips of one mahal, or legally recognized unit of ownership, and the 
scattering of strips held by one cultivatorj whether from one or moie 
owners. For clearness of diction I use the term uiul of (pdtivaUofi 
to denote tlie whole of the fields actually cultivated by one man, or 
hy a family or partners, as one business concern, whatever the 
ownership''of fields may be. The cultivator may hold some of his 
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fields a.s a tonant with occupancy rights, and others as a tenant-at- 
will, and himself own yet other fields, thus mahing up a cultivating 
unit of, say, 10 or 12 acres. The scattering of strips in ownership* 
would not be a matter of vital concern were it not that it involves 
almost of necessity the scattering of the fields of a cultivating unit, 
because a tenant would experience very great difficulty in making 
the numerous agreements which would be needed to get a consoli- 
dated cultivating unit. I come, therefore, to the conclusion that 
the only practicable course is to adopt a policy of abolishing both 
scattered ownership and scattered tenants^ holdings at the same time 
by consolidating the units of ownership. 

In cases when the ownership is not at present scattered— that 

is to say, where a whole village, or a large part of a village, is held 
as one maM by a 16-anna shareholder, or in imperfect partition— it 
woijd seem to be feasible for the owner, or the two or more share- 
holders, to agree to rearrange the holdings for letting purposes. 
One obstacle to this is the novelty of the idea, and the consequent 
opposition which would be raised even by ten ants- at-will as a united 
body ; and a further obstacle is the absence usually of any expert 
agent to carry out for the landlord the re-division of his land into 
the fresh holdings. The land needs to be re-surveyed, and new 
holdings graded in size according to the quality of the land, distance 
from the ahadi, etc. The principal difficulty, however, is the occur- 
rence of occupancy holdings with their fields thoroughly intermixed 
with the fields of tenants-at-will. The occupancy tenants cannot, 
under the present tenancy law of the Agra province, be bought 
out ; and it is exceedingly difficult to arrange an exchange of fields 
which will be regarded by occupancy tenants as mutually satis- 
factory. Consequently nothing is done. 

Advantages of consolidation admitted. 

Yet scattered holdings arc: admitted to be a serious evil which 
is frustrating the progress of agriculture in several parts of India. 


* B(ith ifwhals, and pattis thereof, are frequently com posed ui scattered fields m 
dj fie rent pa^rts of the Tillage. 
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I take it to be generally agreed by agricultural experts that it is 
desirable in most places to consolidate scattered holdings more or 
less completely, the idea being that a holding should be compact, 
except where the nature of the country is such that the safest and 
most economic business is to carry on a mixed farming requiring 
river meadow lands, and plains or uplands in due proportion. 

The disadvantages of the present condition of holdings and the 
idvantages of re-stripping have been so well stated by many autho- 
ities that I need do no more than indicate my agreement with their 
statements. In 1912, Mr. Moreland, then Director of Land Records 
and Agriculture in the United Provinces, prepared a note for the 
United Provinces Government' which was printed and circulated 
by this Government. His proposals will be considered later on in 
this paper. In the same year Mr. G. Keatinge dealt briefly with 
this question in the Deccan.^ In 1916, Mr. Burt read a paper 
before the Science Congress at Lucknow on “The Re-alignment of 
Agricultural Holdings and more recently a committee appointed 
by His Highness the Gaek\var of Baroda has fully investigated 
the question of the minute subdivision of holdings in that State.^ 
Dr. Harold Mann has also called attention to the erih of excessive 
subdivision and cultivation of scattered fragments of land. He 
points out that cultivating a holding of small scattered fields has 
tlie great disadvantage of very small holdings in preventing the use 
of machinery and labour-saving appliances, whilst also it has 
all the evils of large holdings, in that it prevents the adoption of 
really intensive cultivation by any holder."^ In a subsequent 
publication he has amplified this study.« The importance of the 


1 Dated 29th June, 1912, and pnrlnsed under No, 19 I-,)0.)'19l3 of 191-i. 

2 Rural Economy in tU Bombay Deccan (Longmans), pp. 40-2. 51-o, 

3 Reprinted in the AgricuUural Jovrnal oj Indio. Special Indian Science oiig S3 

Number, 1916, p. 33. , c n • * 

* Report on GQn.sijUdation of SmoH ScatUrd Holding.^; issued by Baroda State Pnn mg 

Worlcs, Ab. 10. , ■ 1 T 

^ “ Economics of a Deccan Village. ” Indtan Journal of ^cononnrs, vo . 
p. 420. Reprinted in the r a/ Jowr/? a/ o/ July, 1917. 

» Land and Labour in a Dteoan Village; University of Bombay; Eeanomies Senes 
*No. I (Oxford University Press), 1917 -Ohnpter 111 : The Und «nd its Wmsions and tie 
Holdings. 
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qiiiiytioii is being widely recognized in the Bombay Presidency and 
it lias received attention in the Bombay ix)gisIativo Council on more 
than one occasion during the past two yoars.^ 

Scattered strips characteristic of primitive society 

IN ALL COUNTRIES. 

Tlie cultivation of scattered strips is a w^ell known and very 
widely distributed economic phenomenon which seems to be charac- 
teristic of a certain stage of the evolution of primitive society in all 
races of iiuinkind. The first three stages of the evolution of society 
are (1) families living by hunting and gathering wild fruits; (2) 
nomadic tribes living by pasturing domesticated animals, and 
gathering wild vegetable products ; (3) '' extensive '' cultivation, as 
it is called by economists.^ Nomadic tribes, having learnt to take 
occasional catch crops, gradually settled dowm and began to breah 
up patches in the jungle. Tliey had no rotation of crops, but broke 
up new patches in the waste as required. 

The akdi is characteristic of the most primitive agriculturai 
people. They settled in a definite spot for the village, and thus 
came a fourth stage. All the lands near the ahidi became cultivated 
by the growing population of the village and the cliildren of large 
families divided the home fields and had to make their cultivated 
area up to a size sufficient for maintenance by taking in fields from 
the waste. The fifth stage is the almost roniplete absorption of the 
cultivable w^aste, except what is needed for grazing land ; and the 
sixth stage, the subdivision of holdings through the growth of popula- 
tion until the minimum economic size is reached, corresponding witli 
a slightly improved cultivation which is forced on the people foi 
maintenance. Here a stage of economic equilibrium is reached in 
Whicli population must be stationary and the death-rate equal 1u 
birth-rate on the average, thougb owing to variations of the seasons, 


Marolmr""'" U.h and IVl, 

■isfA ath ed,!*p.™) CT BliXr f i'onmem , hiring the Kurhj and MM!. 

PP 4a .eg. ^ TranH. Wick.t (Holt A Co,. N. y. l 
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it is largely by famines and epidemic diseases that the average 
death-rate keeps the population down. 

This is the last stage characteristic of primitive civilization, 
and society may remain in this condition for centuries. When 
advanced civilization begins to demand progress of the agricultural 
community, two lines of advance are possible : ( 1 ) by education and 
co-operation, and particularly by instruction of the people in the 
methods of intensive agriculture, so as to increase the productivity 
cf the small scattered holdings, as has been done in France, Japan, 
Denmark and Ireland ; (2) the other line of advance is to 
promote improved efficiency in agriculture hy'a re-arrangement 
and enlargemejit of holdings. The former method would appear 
to be \'eiy limited in its scope— in economic phraseology, the 
marginal productivity of additional effort devoted to improving 
the culture of small holdings declines rapidly. The only 
exceptions are in places where there is a particularly large 
demand for special crops, c.r/.. the environs of Paris, London, 
or Calcutta. 

For the production of the staple crops tlie economies of large 
scale production on compact holdings are so great that small holders 
of scattemd fields can liardly make a living in competition, where tlie 
market is ruled by a considerable volume of production on a large 
scale. They are handicapped not only in labour, but by the difficulty 
of employing capital in the foi-in of machinery and permanent 
improvements. This is well understood in England. It is easy, 
therefore, to establish two propositions : (1) that the progress of 
natiojial economy, that is the welfare of the country as a whole, 
de 11 lands the cul ti vatio n o f all st a pie c ro ps o n 1 a rge hoi dings wit 1 1 
almudant capital, because of tlie great economies, and therefore 
increase of wealth, wliicli would thus be realised ; and (2) that if 
large holdings become numerous in some parts of India, be., Punjab, 
(Vmtral Provinces and parts of the United Provinces and Bengal, 
the system must rapidly (that is in 2U years or so) bo extended 
tlimiighont the wliole of rndia. bei'ause tlu‘ cultivation of staple 
crops on small holdings will liecome so mii'cmunerativo as to 
yield less profit than will support the existing standard of living. 
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Necessity for Government intervention. 

It may be admitted that the economic welfare of India requires 
the introduction of the system of cultivation on large compact hold- 
ings, and yet be questioned whether there is need for Governineni 
inter\Tntion in the matter. It may be answered at once that it is 
highly probable that, were it not for the very great economic friction 
created by the primitive land tenure customs and laws, the change 
would have come about already. Unfortunately the effect of British 
legislation in India, which created occupancy tenures and permanent 
lyotwari and zemindari holdings, has been greatly to increase the 
difficulty of change ; and it may be confidently asserted that the 
difficulty of re-arranging and enlarging holdings is now so great 
that the expectation of a profit three times greater than that which 
may be fairly anticipated would not be a sufficiently powerful 
economic force to bring about the change. It is, therefore, essential 
that the Govermnent should intervene, and by means of special 
legislation facilitate the consolidation and enlargement of holdings. 

The exjjerience of other countries supplies ample precedent for 
the special inter\Tntion of Govermnent to secure this end. In all 
countries the last stage of primitive tenure involves not only an 
intermixing of fields, but conunon rights in grazing on the pastuiT 
and waste, and, sometimes, on the stubble. Such rights have every- 
where proved too complex and stubborn to be liquidated by agree- 
ment over any large area of country, and special legislation has 
proved necessary. The pioneer country in this special legislation 
was England ; but many other countries have been obliged to 
unde I take special legislation as noted above. As the change has 
been carried practically to completion in England it will be profitable 
to glance briefly at the methods which were adopted and the results 
obtained in that country. 

The enclosure movement in England. 

In England tk consolidation and enlargement of holdings was 
near } always accompanied by the erection of a ring fence about the 
new holing, which was usually partly carved out of the common 
an . ence the process variously called re-stripping, re-alignment, 
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consolidation, redistribution, re-partition, or reorganization, was in 
England termed enclosure.'' The type of cultivation, which was 
practically universal in England during the Middle Ages, is known 
as the '' open field system." The lands of the manor (or village, as 
we should call it in India) were classified as follows : (1) the demesne 
close (or private compound and home fields of the lord of the manor) ; 
(2) arable fields ; (3) meadow land, beside a stream or river ; (4) com- 
mon pasturage on which the villagers had limited grazing rights ; 
(5) waste, with unlimited free grazing until later centuries when the 
growth of arable and pasture absorbed most of it ; (6) forest, with 
well-defined right-s of the villagers for taking fuel and timber. The 
villagers, whether free-holders, villeins in servile tenure, or tcnants- 
at-will of the former or of the lord of the manor, cultivated a large 
number of strips scattered throughout the arable fields, the number 
of separate strips being from 4 or 5 up to 50, but the most frequent 
number was probably about 20. The standard size of strip was 
the acre, 220 yards (one furlong) in length and 22 yards wide ; but 
half and quarter acre strips were hot uncommon, besides irregular 
plots caused by the contour of the ground. The acre was supposed 
to be the area which one plough with four, six or even eight oxen, 
could plough in a day, and as no cultivator owmed as many oxen as 
were supposed to be required for the plough, a co-operative system 
of assistance prevailed. Whilst the demesne (equivalent to sir) 
lay partly in enclosed home fields, the larger part of it was in scattered 
strips in the open fields. The arrangement of the strips in the arable 
fields is well shown in a map published by Mr. F. Seebolmi in his 
book '' The English Village Community."^ The best description 
of the English field system prior to the enclosures is to be found in a 
recent book by Professor H. L. Gray of the Harvard University.' 
He reproduces a number of maps of old parishes showing clearly 
the arrangement of the strips in the arable fields and the manner in 


^ See frontispicco .'vud plate oppo^iite page 2tl. The latter plate also reproduced by 
Cunningham, ibid-, piige 44. I liavo relied considerably on Cuiuungliam's acconnt of the 
mcdiflBval system of agriculturo and would refer readers particularly to pp. 73-8 and 
pp- 526-34. An elementary sketch of the manorial system is cuutaiired in Gibbin's Industrial 
History of England (Methuen), pp, 6-22. 

* English I'ield EysUin, (Harvard University Press), 1915. 
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which enclosures usually began to be made around the village 
dwellings which were concentrated in one place along one or two 
roads. Other sporadic enclosures of the meadow land were made 
for pasturage purposes, the initiative being usually taken by the 
lord of the manor enclosing part of the demesne. 

The manner of cultivation differed in various parts of England 
and changed slightly in the course of centuries. The more primitive 
method was known as the “ two-field system/’ and it involved letting 
the land lie fallow every alternate year. The arable strips of the 
village were grouped in two open fields 5 perhaps 200 acres or more 
(‘ach. In one year all the cultivators were obliged to leaA'o all the 
strips in one of the fields fallow because the cattle were turned out 
to graze on the fallow land, and so the whole of their cultivation was 
done in the strips of the other field. Next year the fields were 
changed. A gain of cultivating an additional one-sixth of the total 
area was made by adoptiiig a three-course rotation which involved 
the arable lands of the village l)eing laid out in three fields, and was 
termed the ” three-field system.’’ Each field was laid falh)w in 
succession so that each of the three fields was put through the 
following rotation - 

(1) Ploughed and sown with wheat in October, reaped th(‘ 

following August ; grazing on stubble during autumn. 

(2) Ploughed in March and sown with barley, <mts, beans or 

pulse ; grazing on the stubble during the autumn. 

( 3 ) Land ploughed tvice, but lying fallow, and open to 

cattle. 


ilie three-field system seems to have gradually superseded tiu' 
tw(j-lield system except in certain districts where the latter remained 
until both the systems gave way before the modern method of cou- 
rt!' , ! '"■lucli periods of grass growing alternated 

iir . -*'1 ^®'™ing and cattle 

to the withdrawal of lands from the common 

b r ; began 
conside/L^ century and resulted in a 

The incentiv 1 '°/ eastern counties. 

e of sheep breeding did not extend over the rest of the 



CONSOLIDATION OF HOLDINGS IN THE UNITED 7H(OVINCES 57 

country, and probably also there were greater legal difficulties in 
making enclosures in other parts of England, a larger percentage of 
land having been freehold originally in the eastern counties. 
Sporadic enclosures took place throughout the sixteenth ceutiin-. 
but it was not until proper ideas of com'ertible husbandry aiid 
drainage were learnt from the Dutch in the se^•en1eenth ceutury 
that a widespread interest in the consolidation of holdings and their 
enclosure began to be evinced. 

The best account of the enclosuri; luowunent is gi\'en by 
Frofe.ssor Conner in his book " Common Land and Enclosure'’ 
(Macmillan, 1912). He has traced from contemjiorary documents 
the whole course of the movement and has described the legal 
methods adopted at r-arious times to carry out the enclosures. Tn 
the scMuiteenth century, the enclosures were niainlv carried out 
of the owners, which would mean the lord of the 
luaiior, the copyholders and one or two free-holders. It was usually 
considered ueces.sary to rendei' the agreement indefeasible by 
obtaining a decree of the Court of Chancery. A few extracts from 
Conner s book will be of interest. 

During the seventeenth century, agreements were even more 
important. The testimony as to their prevalence is strong and 
spread throughout the period. They find mention m the record of 
the action of the Pri\-y Council, between ItiSd and ItiKl, which illus- 
trate the difficulties wliich beset those anxious to agrein and also 
the methods whereliy a mluctanfc consent was often wrung from 
tho.se who were unwilling. Again, in the contnuTisy wliich raged 
a little later as to the etiect of the enclosures in the Midlands, and 
particularly in Leicester, wo are told of the lords of the inanois and 
others anxious to enclose that if they cannot persuade, thov com- 
mence a suit ill law'.’’ i 

Hie difficulty of this metliod was that the deci-oe would not 
allect rights which were claimed by others than (he parties to the 
<--ase. ..... It may be suggested that it was the I'ecognition of this 

limitation which led to the disuse of this particular method. Its 


^ ihid.t p|), 
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inability to procure anything like a binding or universal consent, 
together with the difficulty attending purely voluntary, and even 
registered agieenients, led to the open and steady demand for 
powers to prevent obstruction which could be obtained only by 
application to Parliament,” ^ 

This new stage on which enclosure enters under parliamentary 
authority admits of division into three priods. During the first, 
which extends through the eighteenth century to the general act of 
1801, the growth of the private acts may be traced from the very 
rudimentary form of the earlier acts to that high degree of develop- 
mcnt where, by leason of the very uniformity and complexity of the 
provisions included on each occasion, a general act was rendered 
not only feasible and useful but essential. The second priod is 
from 1801 to 1842-5' and includes the private acts which were passed 
in accordance with the provisions of the general act. After 1845 


the powers hitherto exercised directly by Parliament, and through 
commissioners spcially appointed by act, were delegated to different 
permanent bodies established by act, and subject to Parliamentary 
control, inasmuch as their decisions or orders had to remain on the 
table 0 f the Ho use s be f o le be co ming op ra tive . ” ^ 


me usual proceaure in making enclosures by private act was, 
at the close of the eighteenth centuiy, when the technique had fully 
developed, as follows.' Proceedings were commenced by a petition 
for an act, which involved considerable expense whether the act 
wa-s ultimately obtained or not, and this placed the initiative in the 
power of wealthy owners only. A meeting of owners and others 
to.w„ . .«d l.d to 1. C.IM .„d . 

wh„ mtod te got to ogre, to mbn* their intetoete to 

™ a. I»titi„,.. 

named JO the ® iitually three in number. wei,‘ 

7 p.hbrrr,“'‘“‘' 

the beet "...re pr.etica] men with knotoledge oi 


I is. to tlio i^encral ad of I 84 o 
im., pp. o9-tJ0. 

' Ttib in .bhtuoted fro.. Oon.^r, fi.V,, Hook I, Ckup. Ill, 
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farming'aad surveying, who gained experience from being employed 
in enclosure after enclosure.” ’ The powers of the commissionei's 
were considerable and each was bound by oath to administer with 
justice. Their award was final, except as to the title to property. 
The local proceedings were arranged with a view to publicity, and 
usually opened with a public meeting to consider the draft petition. 
After such negotiations and meetings as proved necessary, signatures 
of the draft bill were obtained and witnessed, showing the degree of 
dissent, if any ; and the act was then usually passed by Parliament 
with little or no alteration, if in the usual form, 

The commissioners being now appointed called a public meeting 
at the locality, at which they usually took the opportunity of 
obtaining public consent, or at least hearing objections, in regard to 
the surveyors and valuers they proposed to appoint. The surv^ey and 
valuation, the latter parcel by parcel for every holding, were then 
made. Besides fertility of the soil, drainage, situation and cost of 
enclosing were always taken into account. The proposed allotment 
of new fields was then made, and a revaluation of the land on this 
basis. Upon the improvement of value thus ascertained was first 
assessed the cost of the enclosure ; and then the rights of tithe, 
various rights of the lord of the manor, and of the forest ranger, etc., 
weie compromised. The commissioneis then proceeded to lay out 
the village anew, apportioning land of amount corresponding in the 
proportion of new total value with the proportion of estimated value 
0 f the pie vio us rights o f e ac h re ci|pie nt . “ T he new e nclo sure s we re 

as a rule regular and compact. ... They lay, in the case of some, 
at a considerable distance from the little village of farm houses, 
while others had the advantage of having their lioldings com'enieutly 
near.”^ One of the most important duties imposed on the commis- 
sioners was the laying out of roads, which were to be planned before 
the land was distributed. The public roads were to be constructed 
at the conmion charge of the enclosure. Private roads for access 
to holdings were planned by the commissioners and the expense 
apportioned by agreement amongst those whose holdings they seived. 


^ /6W., p. 7o. 


* Ibid’, pp. 8:2*3. 
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“ There is no doubt that the roadmaking performed under the 
enclosure acts co-oprated with the increase in and improvement of 
roads under tlie Turnpike acts i in effecting the great change in the 
means of locomotion whicli marks the endof the eighteenth century.” 
Teiicingor hedging of the holdings was rei^uiied to be done, and this 
bore heavily on the owners of small allotments, so that they 
frequently had to sell their riglits to large holders. 

The expenses of enclosure were heavy and caused loud com- 
plaints by the smaller owners. The Board of Agriculture has 
calculated tliat the average area affected by the acts was 1,102 
acres each : and that the average exposes were as follows 

£ 

In obtaiiiinj,' the act ,. ... ... .. .. ... 497 

Survey and valuation... .. ... • - 259 

Fees of comiuissioneis and pay of clerks, etc. ... ... .S44 

Fences ... .• •.> . 550 

1,650 


This ainuuiits to aii average of £1 8,s-. id. (or Es. 21-1) per acre ; 
hut apparently it does not include the assessed cost of roads. The 
appreciation of value was considerably more than this for the larger 
Itoldings ; but hardly equal to the expense for the smallest of the 
now holdings. 

The subsequent history of the now compact lioldings is one of 
gradual consolidation and enlaigement. Immediately the i^e- 
distributioii was etfe(‘ted and the land fenced, many cottagers and 
small liulders found themselves possessing a held of 5 to 10 acres, or 
two fields aggregating l.j or 20 acres. They failed to make them 
pay, got into debt and sold their lioldings, usually to the lord of the 
muiioi', who threw such additional fields into lii.s compact farm.s on 


‘“Turnpike Trusts origmated in tie desire to maintain and improve roads. In many 
cases, however, they are directed to the provision of new roads (see pp. 1851, xlviii ; County 
epor , Ken ). IVhile first was m the seventeenth century, such acts aro scarce till 
.\ime, and not reaUy plentiful till towards the end ol G. II., thenceforward they arc very 

rr!ein-nv° '"n T ‘hrso were opento renewal 

’ ■" W.S sK.. 
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wliicli he was proceeding to build farm houses and Imildings. Por 
the first few years after enclosure all the cultivators, except the 
farmer of the old demesne, probably continued to live in tlie village 
and go daily to their new fields. But with the gradual fonnation of 
larger farms, involving a considerable household worldng at one 
centre, there was a movement to secure a residence on the holding 
it.self, and as fast as landlords could find capital for building faim 
houses the exodus from the village high streets took place. It is 
important to notice that holdings of less than about 40 acres in area 
were generally located as near the village site as pos.sible. Witli 
the formation of larger farms many of the objections (o isolated 
residence disappaied because there was usually a larger famdv ami 
seseral relatives and hired labourers living on the farmstead. These 
numbers gave increased .security, and a sufficient degree of social 
intercourse, if supplemented by visits once or twice a week to tla^ 
\-illage or market town. During the first three-cpiarters of the 
nineteenth century the movement for increasing the size of farms 
seems to have continued in England, tw'o or three small farms of 
fifty to one hundred acres Ireing thrown together and let as one. 
One of the farm houses and appurtenant lioldings would be 
greatly enlarged, and those of the other holdings be dismantled, 
or Ire let as residences with garden and paddock if aimvhere 
near a town. 

It is woith noting that a c'ast iiiipD^r'oment m tlie intelligence 
and class of youths who remain to worlc on farms in England has 
occurred during the past lo years by tlie cheapening of the bicycle 
whereby they can mea t daily in the e ve mug m the \ illage. It is not 
difficult to imagine how, in rural India, social life would lie raised 
to an altogether liigher plane, were the holdings to be sufficiently 
enlarged and methods of ciiltix'atiou improved so that the majority 
of Villagers could alford to own bicycles, and if inter-village road.s 
were all metalled so that they could use them. The Indian rdllagei- 
isfondenoughof gadding about if he gets the opportunity ; and it is 
difficult to overestimate the educational value of local us well a.s 
distant travel. Nothing would more rapidly difl'use an interest in 
and knowledge of improved methods of cultivation, 
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Mr. Moreland’s Note. 

In his note referred to above, Mr, Moreland first indicates the 
advantages which would accrue from a re ‘distribution of holdings ; 
and then rightly points out that the present waste of power becomes 
more serious as the cost of production increases. He regards it as 
desirable that experiments should be made in villages where condi- 
tions are favourable, and proceeds to outline a method of proceeding 
by arranging exchanges of fields. He then suggests that if it Were 
'' found possible to make the bulk of the holdings in a village fairly 
compact/’ the question of moving homesteads out would arise. 
‘'Where the lidding is at a long distance from the village, the 
cultivator might decide after discussion to build a house on it.” 
He next refers to the necessity of retaining the uneconomic holding 
(m due proportion) as a ladder by which the best and thriftiest 
labourers can mount to the rank of cultivator. The next paragraph 
is important : if the result of experiments as abo\^ indicated should 
be negative, the question would then arise of passing an Enclosure 
Act giving landholders the power to o\'eiTide the opposition of a 
minority and reorganize their villages with a clear course open. 
Finally he deals with the question of increasing the size of holdings. 

The criticism of this last section of the note relating to the size of 
holdings must depend entirely on the critic’s premises. Mr. Moreland 
writes as if looking at the question from what I hope I may call 
the old-fashioned point of view. The question with him is whether 
external economic forces will force attention to the size of holdings 
as a serious social evil through the margin between price and cost of 
production becoming less than a subsistence minimum. He thinks 
there is no reason for immediate anxiety, and hails the co-operative 
movement, especially co-operative purchasing and marketing, as a 
means of at least staving off, if it cannot permanently prevent, 
such a calamity. 

Objects of proposed changes. 

My own object in the proposals which 1 shall make in the 
remainder of this paper is a very different one from that which may 
be inferred from Mr. Moreland s note ; and I would submit that it 
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is of fundamental importance to have clearly in view the object of 
^ny proposed measures before judging them, and that it is always 
necessary to decide definitely upon the aim of any reform under 
consideration before proceeding to discuss what changes are needed 
and how they are to be carried into effect. 

In the measures which I shall now tentatively outline I keep 
constantly in view as their object the deliberate and progressive 
increase of the welfare of the Indian people. 

The economist is directly concerned with two ways of realizing 
this end : — 

(1) By the development of the economic resources of India 

wuth the utmost rapidity consistent with safety in 
assuring permanence of the results obtained. 

(2) By the provision of the physical basis for progress to a, 

higher standard of life — intellectual, religious, moral, 
and social— by indicating— 

(a) how to utilize for this purpose with the greatest efficiency 
the wealth produced by the development of 
resources ; 

(&) how the material environment, as regards dwellings, 
towns, roads, water-supply, public works, and so 
forth, may be arranged so as to react with the 
greatest effect in the desired direction of intellectual, 
moral and social uplift. 

There can be no question but that the right line of ad\'ance in 
developing the resources {)f India is to utilize the machinery of 
Government in order so to m arrange the land tenure system as to 
enable the existing body of skill and knowledge of the agricultural 
art possessed by the cultivators through tradition and by numerous 
trained experts, and the existing supply of capital in both private 
and State control, to be employed wdth the maximum of efficiency 
in the production of wealth. At the same time in devising measures 
to this end care should be taken that there is not a serious loss of 
character and other beneficial qualities of the agricuitural ix)pulation 
by the social rev^olution that must be caused, but rather that the 
measures taken for the production of wealth tend at the same time 
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to tlie upbuilding of the more perfect man. As a step in this direc^ 
tion I proceed now to define the type of rural community whicli 
I;q 1)0 reahzable ideal foi the near future, and a very 
distinct advance along the road wlncli J have indicated. 

I would like to say at the outset that my views on this question 
wore only formed after a visit last year to the liOwer Che nab anii 
T/)wer Bari Doab canal colonies. I very much doubt whether any 
one who is not familiai- with the wonderful canal colonies of the 
Punjab will have the faith that has been born in me as to the pos^ 
sihility of the rural I'egeneration of the rest of British India, In thi; 
remainder of tliis paper I shall refer only to temporarily settled 
tracts wliere zemindari system of landlord and tenant prevail 
as in the ])ro\'inces of Agra and Oudh, the Central Provinces and 
parts of the Ihinjaie Much that I say will also be applicable to th<' 
permauenriy settled territories of the United Provinces, Bihar, 
and llengal. 

{To he Conti Hued,) 
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BY 

W. McRAE, M.A., B.Sc., F.L.S., 

Government Mycoloijief, Cm'mhnfore. 

In Papanasani Taluk of Tanjore District in the Madras Presi- 
lenct^ there was a marked shortage of this year’s second crop of 
he variety of paddy {Oryza satim) called Korangu Samba. The 
cultivators attributed the short crop to unwonted rain at the end 
)f December when the plants were in flower, but this is an after- 
jhought remembered at harvest-time to explain the shortness. 

As an example of how small the crop has been in particular 
5elds the infonnation got in tlie village of Uinaiyalpiiram is inter- 
esting. Last year as a second-crop paddy Korangu Samba gave 
^.008 Madms measures* per acre. This year one acre gave 720 M.m., 
j)!: wliicli 96 M.m. remained after mnnowing. Another field of 

i ' I acres gave 192 M.m., of whicli 20 remained after winnowing, 
.c., lo M.m. per acre. 

A ten-cent plot in a badly infected held in the village of 
[Jinbalapadi was han’ested and winnowed in my presence. The 
^icld consisted of 3| M.m. weighing 308 tolas (almost 8 lb.), nc., at 
iho rate of 37j M.m. per acre. The onmer said that the usual yield 
n a ten-cent plot on this land was 120 M.m. and the Tahsildar told 
ne that the average for the taluk was 72 M.m. Before I arrived, 
nost of the paddy had been harvested, and of what still remained 
m the groimd this field was by far the worst I saw. Accordingly, 
hough this experiment shows how great the loss can be, yet from 
t no estimate can legitimately be made of the loss over any large 

uea and such an estimate I had no means of making, though figures 




One Madras measure contains 108 cubic inches, and one M.m. oi paddy weighs lb. 

( 65 ) 
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given me hy tlie Talisildar from the village officers’ report-s show tliaj 
nver an area of 1,087 acres in l;\velve villages the average yield o| 
Korangu Samba was 210 M.m. per acre. In these villages, too, about 
428 acres of this variety were sown as first crop, three-quarters <►! 
which were in two villages. The yield varied from 36 to 720 M.ni. 
per acre, the average being about 264 M.m. This shows that then* 
was considerable shortage in the first crop this year. Outeido 
these villages there does not seem to have been much talk of short 
crop and the variety is said not to be widely grown in the taluk as a 
second-crop paddy. 

Perhaps one can get a more impressive idea of the loss caused 
if it be given in money value on the basis of 12 M.m. to the rupet* 
which was the price after harvest in February. In the two example.^ 
from the village of Umaiyalpuram given above, the shortage is 
1,008-96 = 912, and 1,008-15 = 993 M.m. respectively, or Ks. 7(i 
and Es. 82 per acre. In the field from which the ten>cent plot was 
chosen the shortage is 1,200 - 37i = 1,162^ M.m., or Es. 97 per acre. 
For the 1,685 acres the loss is 1,008 - 216 = 792 M.m., or Es. 60 pei 
acre, while over the whole area it is 1,336,104 M.m., or Es. 1,11,006, 
This is a very great loss indeed and l)ears out Metcalf’s^ expression 
that “ from the standpoint of the amount of loss it causes it 
undoubtedly ranks with the grain rusts as one of the most seriou? 
plant diseases of the world.” 

According to the villagers, Korangu Samba was first tried 
second-crop paddy in Ganapathi Agraharam and was brought in 
1915 from a village about 25 miles south, where it was grown as ;i 
single-crop paddy. The 1915-16 crop in the new conditions was a 
very good one. Being well spoken of it was tried on a larger seal: 
next year and the crop was again good, being 960 to 1,680 M.ni.; 
per acre. This year, however, it has caused much disappointmcjit. 
To some other villages it was introduced in 1916 from a village wherG 
also it was grown as a single-crop paddy. The first year’s crop-; 
was a heavy one but this year it is very pour. Both these places of ' 
origin are outside the irrigated part of the Cauvery delta and tlr, 


* Metcalf, H., on pp. 99-105 of The Diseases of Tropical Plants, l>y M T. Cook, jimi- 
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sciils are higher and more freely drained This would naturally lead 
to a deeper rooting habit in the plant and this may account for the 
[ligh yields which this variety gave in the first one of two crops after 
being introduced to the heavy mil conditions of the delta lands, 
though the variety seems not to have been able to adapt itself per- 
manently to those conditions after it had lost its initial vigour. 
Several people have declared that they will not grow this variety 
igain. There is little likelihood of its being used in these villages 
md a note of warning has been given to ryots generally in the delta 
:o avoid this variety in future on double-crop land. 

Characters of the disease. 

Small spots appear on the leaves and extend through the tissues 
)f the leaf, appearing equally on both upper and lower surfaces. 
Reddish or brownish at first, the centre soon becomes pale yellow. 
The spots extend more rapidly in the longitudinal direction and may 
)ecome one inch long by one-fourth inch broad. By this time the 
idge of the spot becomes pale brown, and ultimately the whole area 
\i the spot becomes brown. Adjacent spots coalesce. The brown 
treas sometimes extend along nearly the whole of one side of the 
eaf-blade or they may extend across it and the leaf gradually 
withers. The central part of the spot assumes a soiled, smoky 
ippearance owing to the presence of the sporophores and spores 
n abundance, and this occurs on both surfaces of the leaf. Spots 
ire found on the leaf-sheath as well as on the leaf- blade, and may 
Iso involve the ligule. AVheii a spot is present at the junction of 
lie blade and the sheath this part often becomes very dark brown, 
t hen that part of the leaf- sheath immediately outside a node is 
afected the stem below it is sometimes infected too, becoming 
Imost black at the node and for a short distance above or below 
^ or both. The stem sometimes bends over at this infected node. 
i hen the leaf that encloses the ear-head is infected some of the 
1 nines touching the spots become dark brown and the region of 
lie stem below the ear-head bccximes brown and ultimately almost 
hick for a distance of about one inch. This discoloration also 
xtonds upwards into the lowest branches of the ear-head. Not 
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infrequotitly the stem collapses and breaks at this place and tlie 
ear-head hangs downwards. Apart from a few dark brown glumes 
the car- heads usually look quite normal, yet the ears are seldom 
filled. They either have no rice-grains or very stunted grains thougli 
some of them may be filled normally. From the ten-cent plot 
in a badly-infected field in the village of Umaiyalpuram mentionof] 
above, the grains of fifty ear-heads that had a dark discoloration on 
the stalk just below the ear-head but that looked otherwise normal 
were counted. There were 7,27o paddy-grains, of which 171 were full 
and these were found on nine ear-heads, lc., 2*3 per cent, of thf- 
grains contained rice-grains. Of the others a remnant of a rice-grain 
was present in eacJi paddy-grain, but it was of no use as rice. In 
maiiy cases, tlie people had no suspicion tliat the plants were abuonnal 
and tliey expected a good yield. It was only when the coolies, paid 
in kind foi tlieir first day’s work, complained that they got no rice 
from the paddy that tlie owners realized tliat their crop was short, 
A considerable number of plants appear to have been attackefl 
wliile in quite a young stage. Tlie earliest formed leaves weiv 
covered with spots and were dried up as also w*ere most of tW 
later formed leaves. The plants were only about one foot high 
They had \^ery few stems with ear-heads and even these coiitaiucd 
only empty grains. In other plants the main tillers had matured 
and there was a considerable amount of secondary growth of brandies 
from them. The ear- he ads of the latter showed arrested develop- 
ment and in many cases their branches were not expanded, l)iit 
had remained together as they were in the stage when they 
ti tided from the sheath. Che ears very seldom contained rice 
grams. These young branches as they were in ail stages of develo])- 
ment slion^ed well the various stages of the attack. When a yoimi- 
branch had been attacked early, ie., before the ear-bead bad cmiu’ 
out of its sheathing leaf, the leaves had numerous spots and w(Mi 
dried up and the ears were empty. The empty ear-heads st.nur 
erect and are conspicuous in the field when the^iormaliy matured; 
ear-heads all bend over with the weigiit uf the grain. When a' 
branch had been attacked later, the spots occupied a small propoi- 
tion of the leaf-surface and the ear-heads were comparatively wcO ; 
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[lied, though some contained stunted half-formed rice-grains. On 
lie other hand, some plants lightly attacked had well-filled ears. 
;hus a plant attacked in an early stage suffers worst while one 
ttacked at a late stage of its development is but slightly affected. 

In the early stage of the attack these characters are usually 
airly definite, but as the general health of the plant becomes affected 
i,jid it loses its green colour, the colouring of the diseased part 
jccoiixes indistinct and the presence of the fungus is not easily 
ecognized on the blackened, faded and discoloured leaves and 
teuis which become invaded by various saprophytic fungi. 

The characters of the disease found on Korangu Samba were 
Iso seen to a small extent on Karim Kuruvai, Chinna Sirimiani, 
’ellai Sirumani, Thoga Samba and Tanga Samba though not on 
’illai Samba, but there is no complaint of short crop on any of 
liese. Two plants of Chinna Sirumani were found in the field from 
rhieh the ten-cent plot was chosen but they did not have the 
[isease. 

The fiuigus Pirlciihria onjzce was found on the spots oji all 
ositioiis in which they were found on the plant, viz., leaf, node, 
tcju, ear-head and glumes, and in all the varieties noted. Its 
yjiluo penetrated the cells of the various tissues and were found 
1 abundance. The sporophores protruded in groups of two to 
)ur from the stomata and nearly every stoma on a spot had its 
iiuta. The spores were formed singly at the end of the sporophore. 
riien one spore is shed the s 2 )urophore grows a little and produces 
nuther and five may be produced in all, though in culture 17 have 
een formed on one sporopliore. When looked at through a lens 
ac surface of the spot appeared to be covered with a brown delicate 
etwork, which consisted of sporophores and spores. The spore 
5 pale yellow and pear-sliaped, and at tlie broad end is a slight 
rotuberance that attached it to tlie sporophore. Each spore has 
^vo cross walls dividing it into thi’ee cells. They germinate readily 
1 water. Two hours after immersion they begin to gemiinate, and in 
ighteen hours have produced long branching hyphae sometimes with 
phetical resting spores with slightly thickened avails and dense 
h»>h:)])lasmic contents. Metcalf says that the three-ceOed spores 
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rarely survive over three months, but that the resting spores may 
survive at least twenty months. There is thus ample opportunity 
for the fungus to live over the dry weather and infect the next 
crop. 

The fungus has been declared to be the cause of Brusone k 
Italy by Cavara and Taruetti, of rice-blast in the United States f)f 
America by Metcalf and Foulton, and of Imotsi in Japan by KaAva- 
kaiiii. In these countries it has done a very great deal of damage. 

Seeing that paddy as it is grown is not adaptable to ordinary 
preventive measures like spraying, any method of control of tlir 
disease will have to be along cultural and selective lines. Then 
seems to be a consensus of opinion among those who have investi- 
gated the disease that nitrogenous fertilizers render varieties oi 
paddy more susceptible to the disease and this will have to lie 
studied under the local conditions in Tanjore. The success tluif 
lias attended the production of resistant varieties in other couutrio. 
(‘specially Italy, is encouraging, if the disease becomes a menaef 
to paddy cultivation in this country. 



EXHIBITS OF THE GOVEKNMENT AGRICULTURAL 
CHEMIST, MADRAS, AT THE MADRAS INDUS- 
TRIAL EXHIBITION, DECEMBER, 1917. 


BY 

JI. K. R.OIASWAMI SIVAN, B.A,. 

Acting Government AgricnUural Chemist, Alndrcis, 


A oiRCL^LAU was received from tlie Director of Agriculture, 
Madras, on 15th August, 1917, stating that an industrial exhibition 
wmild be held at Madras during Christmas, the main object of 
wliich was to encourage the manufacture in this country of articles 
liitherto imported, ajid the Government Agricultural Chemist 
was specially asked ‘'to make endeavouis to show articles of food 
y|)veparcd from local agricultural produce whicli could replace 
similar imported articles/' The ordinary de])artmenttal work was 
iat once stopped and the whole of the staff turned their energies 
on to this problem. 

' So far as food products were concerned, it was felt that the 
jahuary problem was the production of a good malt and malt 
extract, as these are important constituents of many patent foods, 
file scope of the work was extended so as t<'» include other substances 
titan foodstuffs and the articles finally prepared for the exhibition 
may be classified as follows: — 

A. Iidant and invalid foods. 

B. Biealcfast and other foods. 

C. Flours and starches. 

T). Beverages. 

K. Casein and casein products. 

1C Miscellaneous, 


( D ) 
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A. Infant and invalid poods. 


The search for a grain of good malting capacity. Malted food« 
claimed first attention in the laboratory. As barley, which is the 
cereal grain almost universally used as the base for the preparation i 
of different malted foods, is grown only to a small extent in Madras, 
a substitute for barley was sought for amongst the important cereal 
grains of the Presidency, viz,, paddy (Oryza sativa), cTiolam {Sryi'ghim 
vulgare), ragi {Ekusine coramna), cunibu (spiked millet) mdtetwi, 
{Selurla Mica),'^ These grains were each malted and their diastatic 
activity determined and compared; the experiments showed that 
vkolam and rag I malted as well as barley. The malting process was 
carried out in the following manner: — 

A quantity of each kind of grain was soaked in water for 
'24 liours, drained and spread in large tin trays to germinate, tin- 
tra}^s being covered ^vith a wet cloth to preserve a moist atmosphere, 
After three to five days when the radicles ^ccrc prominently visiblv 
and had attained a length of about | inch, germination was arrested 
by first drying in the shade for two days on the stone floor of tLo 
verandahs and then in the sun for one day, after which the malted 
grain was ground in a laboratory sampling miU. 

Ihc diastatic activity of each malted meal was determined 
as follows 

Fifteen grams of the malt wore digested with 250 c.c. of water 
at room temperature (average 28X1) for four hours. The extract 
was filtered, the first portions being rejected. One c.c. of the 
filtrate was added to 15 c.c. of a 2 per cent, solution of soluble 
starch, and, at the end of one hour, the starch solution was tested 
with iodine. In the case of cliolam and ragi no starch remaineeL 
e ^.ase of others starch was present and had not been 


* According to the Agricultiu'dl Statidic 
iiormuj uerci^ge.^ of tiie above crop, m tre 
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completely hydrolysed even after twelve hours, thereby indicating 
that chdam and ragi malted better than paddy, cumbiL maize, or 
temi Preliminary experiments showed that chohm and ragi were 
Li little superior to barley in diastatic activity as shown by colour 
reactions with iodine. Further investigations regarding the difier- 
euces in diastatic activity of barley, cliolam and nigi and of the 
sugars formed by hydrolysis therefrom have been carried out and 
submitted for publication as a memoir in the chemical series.^ 

The malted cholam and ragi thus prepared were utilized for 
the preparation of several t}^es of patent foods. 

Benger'a food type. The coarsely ground diohm and ragi malts 
were sieved in a 100-mesh sieve to remove husk, mixed separately 
with arrowroot starch in the proportion of 3 to 1 and bottled air- 
tight. Thus were obtained two substitutes for Beiiger’s food, one 
from cholam and another from ragi. The prepared foods had the 
same properties as Benger's and, when prepared according to the 
directions given on the Benger’s food bottle, were found to have 
all their starch hydrolysed. 

Malt extnicL Four himdred grams of cholam and ragi malts were 
each extracted with Iji^OO c.c. of wnter at room temperature for 
three hours, filtered through muslin, clarified with kaolin and filtered, 
and the liquor evaporated in vacuo at a temperature of 40“50°C. 
and at a pressure of about 50 m.m. so as to prevent the destruction of 
the diastase. AVhile the evaporation of the diastatic liquor was 
proceeding, the residue on the muslin w^as transferred to a large 
llask with water and quickly raised to boiling, whereby the starch 
became gelatinized and the proteids coagulated. This gelatinized 
starch solution was filtered through a percolator and added gra- 
dually to the evaporating malt liquor, so that hydi'olysis of starch 
took place simultaneously with the evaporation of the liquid. As 
soon as the contents of the distilling flask beciuiie sufficiently thick 
which usually took from 12 to 15 hoius in the improvised appa- 
r<itus, the malt extract ^vas poured out into stoppered bottles. The 


i'. 


^ Hiuioir vol. V, no. 4 of flio CIk' 
-A Kagtiunathu.s'wami Ayyiuiirar 


inical Svrkvs, by i3. Viswitimth, 
ih<i prm.) 


T. Lakshinana Raw au<i 
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specific gravity of tlic extract thus obtained was 1*30 and, in order 
to imitate the colour and the caramel odour of the imported article, 
baked starch was added in some cases during the evaporation process, 
Malt extracts prepared from both chohm and ragi have kept well 
for over six months. 

MelUn's food type. To tlu^ diastatic liquor referred to in the 
preceding paragrapli, gelatinized starch solution Ava^ added in the 
piu])oi (ion of 1 of malt liquor to '2 of starch solution and the whole 
e\‘a])o rated in aicno, d'he residue was dried in vacuo and then 
j)owdei(Ad with s<)m(‘ lactose, formiixg a satisfactory substitute for 
Mellin's food. 

/ / odicFs n \ (died m ilk ty pc. Par t i ally skiimned mil k co ntaining 
1 poj- cent, of fat was evaporated and dried in vacuo at 50°C. The 
dr\' lesidiic was powdered. luixed Avitli desiccated malt extract 
(?.c., Mellijis food) and sodium bicarbonate in the proportion of 
(i!) ::)(): 1 and quickly bottled. 

Siundogen, Plasnion, and Eucfk^ein typc6. Casein being the chief 
pioteifl material in milk and {xessessing good kee23iiig qualities, if 
earefiilly prepared and stoivd dry. several patent foods have been 
ptejjared fi'om laisein and placed from time to tune on the market 
uudei; iblferent trade names, viz,, Lactarine, Guttman's iiutrieiil 
milk powder, Sauatogen, iMilaetol, Eucasein, Plasmon, Dr. Reiglb 
milk albumen, civ, (farefiilly pT'epared dry casein is tasteless and 
odourless, somcAthat resembling flour and is easily assiimlable. 
llie processes ()f manufacture of sin'eral of these different patent 
foods are not known with < ertainty and the methods detailed here 
merely represent attempts made b\' the staff to prepare some td 
them. 


Foi' the aboA'e foods, casein Avas precipitat<‘d frmii skimmeti 
milk eoutaining ^•ery little fat by cuiVlIiiig witli sulpluiric aci.l at,. I 
puriti. d by .squeezing tlie whey, redi.ssolving the curd in slight excess. 'I 
aninu.nia and repveeipitating with slight excess of acetic acid. Tlic 
purified casein was well waslu-d with water, passed through a .screu- 
pres.^ to reino,(, iiatei, diied at 7o ( ground to a powilor and bottl.'.l. 

. substitute for .Sanatogen teas obtained by dissolvitig it.' 
casern m soilium gl}-cerophospliate, evaporating the viscous 
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to dryness in vacuo and reducing the dried uias^s to powder. The 
product is soluble in water. 

A substitute for Eucasein was prepared by passing amiuoiiia 
through casein suspended in alcohol and afterwards separating and 
drying the casein. This ammoniated casein is soluble in water. 

A substitute for Plasmon was made by mixing together 
80 parts of casein containing about 5 per cent, of fat, 7 parts of sodiiini 
})icarbonate and 13 parts of lactose. It is partly soluble in water. 

These three casein food products prepared in the laboratory wcj-c 
found to resemble the respective patent foods in colour, solu- 
bility and taste. 

Niiirose, Groundnut cake is a rich nitrogenous material con- 
taining 45 to 50 per cent, of proteids, and is used in the coiuitry either 
as cattle food or as manure. With slight niaiiipidation, it can l)e 
cojiYerted into a suitable human food and this has alieady beeii 
d(.)ne in the highly ad\\n'tised German food Xutrose.^ l^^roteids 
aiv made up of a numbei' of aiiiiuo-componuds but the jjroteids of 
gioimdnut cake are deheient in one of them, tryptophane. This 
is rectified by the addition of dried milk, casein or wlieat Hour. 

Good, well-pressed groundnut cake obtained from the Deputy 
Director of Agriculture, IV Circle, was ground and 94 parts of ihc 
lueal mixed with 5 parts of casein and 1 part of sodium bicar- 
bonate, the resulting product being similar to Nutrose. Nutrose 
is a valuable invalid food, chiedy for diabetic patients of whom 
tliore are only too many in India. 

If 3 parts of wheat flour are mixed witli 1 part of Xutruse, the 
resulting flour can be made into excellent bread, iniich superior 
in nutritive quality and taste to pure wheaten bmad. 

B. Breakfast and ot])er foods. 

Clmmc. Good samples of cheese of the Cheddar kind were 
prepared successfully, notwitlistandiug climatic difficulties, by two 
uiethods (I) by tlie additi(»u of lennet, and (2) by sour milk. The 


^ The AtjiUuUumi Journat of Indta, vol. XUI. piH IF April. 1918. pi>. 3ol-35,:> 
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clicGSGS wGiG appreciated st th,e exliibition Rud. pronounced 

to be excellent. 

Grape nuk. An attempt was made to reproduce this lughly 
appreciated American food in the following manner, A hundred 
])arts of clioliiM or ragi malt were added to 400 parts of wheat flour, 
and water was added so as to produce a mass of a tliick consistency. 
This was left for four hours so that as much wheat as possible might 
be digested by the malt. Three hundred parts more of malt were 
tiicn added and the whole worked into a dough, together with sonu^ 
yeast, kept an iiour to ferment and baked in a hot-air oVen at 200%’. 
for ahout an hour. The baked bread was next cut into thin slices, 
dried in the draught oven, coarsely pestled in a mortar and sieved 
to proper gin ins. 

Shredded wheai. .hi our milled from well -husked wheat was 
cooked in steam for two hours. After cooling, a mixture of tartaric 
acid and sodium bicarbonate, in the propoition of 4 : 0 to 100 of wheat 
dour, was prepared and tlic mass was pressed through a die in a 
screwjness and the issuing shreds collected and rolled gentl\‘ 
to resemble the imported article and then baked in the oven until 
dry and crisiJ. 

Venuicelk and macarant. Tine wheat rolong was mixed witli 
Nudicient water and kneaded into a dough which was then pjassed 
tlirough improvised dies in the screwpress. The shreds of ver- 
micelb and the tubular macaroni issuing from the dies were dried 
in the shade and packed. 

Detiiccated coco/ud-s. Desiccated coconut is finding iucreasiin: 
application in tlie preparation of confectionery, sweets, etc., and a 
number of large faetorie.s are rim in America for desiccating cocomit>. 
Cbcomits are plentiful in this country and the principle of manm 
facture of desiccated nut is quite simple. (Jocomits of mediiou 
nj)ene,ss were scraped in the household coconut-scraper, spread 
m thm layers m a draught uVen, dried and secured in air-tight 
bottles, the preserved coconut forming a crisp material. This was 
much appreciated at the exhibition. 

Candied peel. Healthy skins of orange.s and lemons, wiili 

rluuiMimer placenta rcinoved, were 1 , oiled in wafer until tJiey becair- 
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soft and the water was drained off. Concentrated thick syrup of 
cane sugar was prepared and the boiled orange and lemon skins 
were suspended in the same until they l)ecame translucent. The 
peel was then removed, dried and once again treated with boiling 
8\Tup of proper consistency, and stirred until the candied peel nearly 
set, after which it was stored in bottles. 

C. Flours and starches. 

Soup flours. Pea flour is the one ordinarily used for making 
soup for European tastes. As peas arc only grown to a small extoit 
in the Presidency, whereas several pulse grains are gi’ovm in very 
large areas throughout the country, an attempt was made to 
prepare soup flours from these pulses as substitutes for pea flour. 
Healthy grains of red gram or dhoU {Cajanus indkus), Bengal grain 
(Gicer arietinum) and green gram {Phuseolus 7nungo) were dried in 
ihe sun and soaked in water, the lighter grains were scooped out 
and the soaked grains dried and husked in light stone mills. After 
winnowing, tlte clean kernels were ground into flour in a heavy 
(Hjuntiy stone mill, sieved through a fine mesh sie\'e, dried in the 
>ream oven and put in bottles. The flours have kept well for over 
six months and have been pronounced, after actual use in cooking 
on a niunber of occasions, to be as good as pea flour for making 
soup. 

Starches, Pure white starches are in very great demand in 
the country, cliieffy for textile fabrics. Cholam, rarji and sweet 
potatoes were manipulated in the folhnviug manner for making 
starclies : — 

Cholmi and vagi grains were separately soaked in (VS per cent, 
('austio soda for 24 hours, wa.shed free from alkali, dried in tlie sun 
and groimd into flour. The flour was now soaked in 0‘15 per cent. 
«'<uistic soda for another 24 hoiu*s, the supernatant liquid was 
siphoned off and the starches were well washed until free fiuni alkali, 
and the fine starch granules were se})arated by sedimentation, dried 
in the sun and stored. 

In the case of sweet potatoes, well -was bed tubers were scraped 
on the surface to remove the brown thin skin, ground in a mortar 




D. Bevkragks. 

lAme jmce cardud. Tlie juice of liuie fruits was olariiied 
with kaolin, sweetened and sterilized. This refreshing drink has 
ke])t well for six months without undergoing fermentation. 

Cholam beer. Four thousand grains of malted chohm weir* 
ground into a meal, mixed with 15 litres of water, to which 5 grams 
of FaSO* were added and the whole was maintained at 65° to 70°C, 
with continuous stirring for three hours, by which time it w^as found. 
I)V testing with iodine, that all the starch had been hydrolysed. 
The liquid was quickly raised to the boiling point at wliich it was 
kept for an hour, 20 grams of tannin and 100 grams of bitter gourd 
powder harong previously been added. To some of the samplt*s 
2 oz. of hops were added. The mash liquor was filtered, cooled 
quickly in running water, diluted to a specific gravity of 1*050 and 
transferred to glazed pots such as are used in the pot culture housi*. 
Baker’s yeast was added to a small quantity of the mash liquor to 
start fermentalion and this was added, after six hours, to the liquid, 
in the pot. The rate of fermentation was tested by specific gi*avit\' 
wdiich gradually went dowmto 1*025 in 24 hours and then remained 
statiouar}'. The liquid was poured into beer bottles and cork'd 
secure. I here was no attempt niade at ])asteurization for want 
of suitable apiviratus. Tho. beer was tolerably good for a lirst 
attempt. 

E. Casein and casein products* 

Casein. Skim milk (cows’ or biifl'aloes’) from a cream separat.o' 
was used for tke preparation of casein. AOiile the coagnlatioii -I 
milk can l)e effected by several metliods, e.ff., by the addition of 
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sulphuric acid, rennet or sour milk, precipitation by sulpliuric acid 
was found most convenient and was ciTected by mixing L| pm-ts b\' 
of strong sul})huric acid with 7 parts of water and adding the 
mixture to 1,000 volumes of milk. Tha precipitated casein was 
washed and dried and formed the base for the manufacture of a 
number of products. 

Casein paints and distemj)ers. Casein dissoh'es in solutions 
of the hydroxides of alkali and alkaline earth metals, being less 
soluble in the latter. The casein-lime omiipound, liowcver, has 
the power of absorbing car])onic acid from the air and becoming 
insoluble, and it is this property which is utilized in the making 
casein paints and distempers. These consist of mixtures of casein 
and slaked lime with suitable pigments. On the addition of water, 
the casein and lime combine to form a sticky soluble product 
holding the pigment in suspension. AVhen spread as a thin layei- 
with a brush on any surface — wall, timber or iron— it absorbs 
carbonic acid from the air becoming an insoluble durable coating 
which holds within itself the particles of the pigment. Whm 
applied to walls, the paint enters into combination with the under- 
lying plaster and becomes increasingly durable. 

The proportions of lime to casein and of the lime-casein to the 
pigment in the mixture are important. Too little lime makes the 
product insoluble, especially if exposed during storage, and too much 
lime induces the paint to come oh in flakes. Similarly if too litth^ 
paijit be added, the coating is brittle aiul liable to flake off, and if 
too much, the paint will dnstofl and not stand washing. Again, it is 
only those pigments which are not aflected by lime that are suitable 
for the manufacture of cavsein paints. These are, for example : — 
whiting, zinc oxide and China clay . . for white 

ochre, chrome yellow, etc , . Jor l/ellofr 

raw and Imrnt sieima and umber , , f(}r hrown 
soot and carbon blades . . . . Jor blaek 

red lead . . . . . . for red 

ultraniaiine . . . , . . for Unc 

green earth, lime green, etc. . . for green 

and so on 
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The recipes for the different paints are slightly different. 
White paint may bo made up of casein 100, slaked lime 100, levigated 
chalk SOO, borax 1 and ultramarine 2 to 3 parts by weight, while 
the coloured paints ma}" be made from casein 100, slaked lime 100, 
levigated chalk 400, pigment 400 and borax 1 part. It is important 
that the ingredients are very finely po\ydered and thoroughly dried : 
when stored in tightly closed boxes lined with paper, the mixtures 
keep indefinitely without losing their properties. 

For use, 50 parts of water are added to 100 parts of the powdei 
in a clean vessel and stirred until the mass is homogeneous and 
free from lumps. The contents are then covered with a thin layer 
of water and set aside for 45 minutes, after which they are stirred with 
more water to the consistency of an oil paint. Thus prepared, it 
should l)c used without delay as it is liable to set hard in a com- 
paratively short time becoming unfit in twelve hours. Rough surfaces 
must bo painted tliinner than smooth ones. A& mentioned 
above, the paint will adhere to any clean surface, such as lime, 
plaster of Paris, cement, plaster, brick, timber, stone or metal, as 
well as canvas. It dries quickly with a matte surface and, after 3(> 
to 48 hours, can be washed without fear and will stand the weather. 
So long as old coatings of lime on walls are removed and the sub- 
stratum is firm, the casein paints will readily adhere and will not 
crack or peel off. A glossy paint for indoor use can be produced 
by spraying the painted surface with a mixture of turpentine and 
wax and polishing it afterwards. 

Casein adhesives. Casein, in solution with caustic alkalis oi 
alkaline salts, has adhesive properties and, as such, has been 
applied for the preparation of glues and cements which have been 
placed in the market imder Various trade names, such as casein- 
glue, cold gli;e, oaseo-giuu, etc. These are suitable for several 
industrial purposes, especially in wood work, as they are ready 

for immediate use without previous soaking and heating as with 
ordinary glue. 

^ For wood, Cliina and glass, 15 to 20 parts of casein are mixed 
mtimately with 1 to 4 parts of borax and sufficient water added 
TOth careful stirring, when required for use. 
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Casein dissolved in a strong solution of borax forms a good, clear 
adhesive, keeps indefinitely and can replace gum arabic or dextrine. 
Caustic soda or potash or ammonia could he used instead of borax 
121 maldng this liquid glue and the addition of a little carbolic acid 
or thymol prevents any chance of putrefaction. 

Casein film . — Casein was tried as a substitute for gelatine 
in the preparation of photographic paper with good results. Writing 
|)aper of good quality was coated with a solution prepared as 
follows 

Seventy grams of casein were heated with one litre of water 
to 50*^0., 100 c.c. of a 25 per cent, solution of citric acid added and 
the mixture stirred until a homogeneous solution was obtained. 
iTwenty grams of glycerine were then added. 

The paper which was coated with the above was, after drying 
\n the shade, drawn through a 5 per cent, solution of ammonium 
ichloride to render the casein insoluble, dried and sensitized in the 
dark room by floating in a 10 per cent, solution of silver nitrate, and 
again dried in the dark room. Prints were obtained as on ordinary 
P. 0. P., and the operations of toning and fixing wem tlie same 
IS with P. 0. P. Several photograplis pu'nted on Government 
ined paper were exhibited. 

Shoe and boot 'polishes. After several trials, the following 
recipes were found successful : — 

Brown polish. — Dissolve 1 part of borax in 20 parts of water, 
uld 5 parts of shellac and warm imtil dissolved. Add parts of 
}oap and 2 parts of casein and stir over the water bath until a homo- 
jeueous paste is obtained. Xow add 2 parts of hard paraffi 2 i and 
neorporate v/ith the paste, and then add gradually, with constant 
birring, 30 to 40 parts of turpentine, thinning dowm with more water 
IS may be found necessary. Finally add enough annato extract 
JO give the required shade of colour. 

I Bl^ck polish, — Dissolve 2 parts of casein in 40 parts of vinegar, 

M<i 2 parts of paraffin and heat on the water hath, stiii’ing the while 
jintil a pasty mass is obtained. Next add 50 parts of turpntine grndiu 
y and stir on the water bath to a uniform paste, adding water as 
h'H’ be necessary, and then incorporate sufficient lamp black into it. 

6 
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A few drops of iritrobenzene are also added at the end to give a 
agreeable smell. 

F. Miscellaneous. 

Lactose or milk sugar. The whey draining from the curd i 
cheese-making was acidulated with acetic acid and heated on tli 
water bath. The precipitated milk albiunen was removed ]); 
straining and the evaporation was continued on the water bat] 
until the liquid began to turn browm, after which the concentratio] 
was continued in vacuo until a syrup was obtained. This wa 
poured in porcelain dishes and allowed to crystallize. Whei 
crystallization was complete, the mother liquor was drained off an( 
the crystals ’were washed wdth a fine spray of water from which aiK 
the inotlior liquor a second and then a third crop of crystals weif 
similarly obtained. The different crops of crystals were separateh 
redissolved in water, shaken with bone charcoal and filtered. Th 
resulting clear filtrate was concentrated in vacuo. In the absence 
of a centrifugal machine, the final separation of lactose was effected 
by the addition of alcohol and filtering. From the first crop ol 
crystals a white product was obtained while the other two gave 
bro’wn coloured crystals of lactose. 

CitriG acid. Limejiiice clarified with kaolin was tested fur 
acidity and the calculated quantity of powdered calcium carbonate 
added to the boiling juice whereby the calcium citrate was 
precipitated. The precipitate was washed with boiling water by 
decantation and the calculated quantity of sulphuric acid (1 of acid 
diluted with 3 of water) added to the boiling solution, wlieii 
calcium sulphate was precipitated and the citric acid went intu 
solution. The sulphate was filtered off and the filtrate w^as (!va- 
porated and allowed to crystallize. The crystals were drained fioii] 
the mother liquor, dissolved again in water, evaporated in viu^uo 
and allowed to crystallize. A portion of the crystals wns 
rocrystaUized by dissolving in water and allowing the water to 
evaporate slowly at a low temperature. 

Tarlano acid. Full grown tamarind pods— not ripe fruils- ‘ 
were crushed in a mortar to a pulp, soaked in water, filtered over 
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a cloth, boiled with kaolin and filtered under the pump until a clear 
filtrate was obtained. This was tested for acidity, the calculated 
quantity of calcium carbonate was added to convert the acid into 
calcium tartrate and the calculated quantity of sulphuric acid 
(diluted 1 to 3) then added to the boiling solution, when calcium 
sulphate was thrown out as a precipitate and filtered off and 
free tartaric acid left in the filtrate. This was evaporated at a 
low temperature and allowed to crystallize. The crystals were 
separated from the mother liquor, rcdissolved in water and eva- 
porated in vacuo and allowed to crystallize. 

The two acids, citric and tartaric, prepared as above, are 
commercial products and cannot be said to be absolutely pure. It 
is proposed to estimate their exact composition later on. 

Fa fain. Papain is a digestive enzyme acting on the proteids 
of food and converting them into soluble peptones. In this respect 
it resembles the pepsin of the gastric juice, but is superior to it in 
that the latter can act only in an acid medium, while the former 
can act in acid, alkaline or neutral solutions. The ferment can be 
easily obtained from the juice of the papaya fruit. Half- ripe papaya 
fruits, as they stand on the tree, are pricked with a small knife 
when a milky fluid exudes which soon coagulates to a plastic mass. 
A fair quantity is thus collected from a number of fruits, the fruits 
themselves not being spoiled in any way, and then extracted 
repeatedly with water in which the papain is soluble. The liquid 
is filtered, evaporated at 50 °C. in vaoio, and the residue is again 
dissolved in the smallest quantity of water. The enzyme is now 
precipitated by the addition of alcohol, filtered, dried at a tempera- 
ture of 40^(J., powdered and stored in bottles. 


Conclusion. 

The Acting Agricultural Chemist and the stall attended the 
oxliibition wherein the Chemist’s stall attracted a great deal of 
attention from all classes of visitors and a number of samples of 
the exhibits were distributed. 

It was a source of satisfaction to the staff that tlie Chemist’s 
^eetion was awarded one of the few gold medals presented by the 
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exWbition and also two Diplomas of Excellence— one for “ Food 
Products ” and the other for the work of the section in general. 
AVhile the work done so far in the laboratory at Coimbatore in- 
dicates that great possibilities exist for the manufacture of suitabhi 
substitutes for articles now imported out of indigenous produce, 
it has to be borne in mind that the investigations are far from com- 
plete and require more corrcentrated application than possible in 
the laboratory of an agricultural chemist, wherein a certain amount 
of routine work on soils and manures has to be got through every 
year. The'comrncrciarpossibilitics of the nranufacture of the abor e 
articles cannot be discus.scd at this stage until actual trials have 
been made on a larger scale and the iirvcstigations arc more complete. 



LUCERNE: WHY AN IRRIGATED CROP? 


BY 

.Major J. MATSON, 

As.^'lskutt Director of Militorif Fanus^ NorUiera Circle. 


T 

XhL llie writei-s on lucenxo in this couutrv speak of it as a 
crot) which can only Ije grown hy the aid of irrigation, t'crtaiul}' 
ill the niore arid districts it is impossible to grow it Avithout, but avc 
; ire told that lucerne is successfully grown in America, iinirrigated, 
iu districts having a mucli smaller rainfall than the averages of the 
Ihuted Provinces and much of Kastern Punjab. Further, of all 
jilants it is, or should be. suited to maintain itself alive in periods 
(d‘ drought, in view of its deep-rooted character. 

Lucerne is such a NMluable fodder that if it can bo grown on 
uuirrigated laud, a Valuable addition to the stock carrying capacity 
of the countiy will be obtained. 


n 

Accordinglv, trials were decidetlon. and in the autuniu of lOlo 
a plot, measuring 4*6 acres, was selected on the Cawnpu’c (lovern- 
inent Dairy Farm. The soil is a free-working loam of good quality 
and fairly well drained ; it had been trenched in with bazaar sweepings 
twelve indies deep in about 1904, but in 1915 tlie only trace of the 
trenching was a thin black line about tea inches behny the surface. 

The plot was in gi’ass, cut auuuilly for hav, until 1914, and was 
then sown to jowar (^4. Sorghum) in the summer, and barley in the 
winter ; in 1915, sown to jowar in the siiuimor, and in the winter to 
oats in which 8 lb. of lucerne seed was mixed. 

( ) 



80 


AGRICULTURAL JOURNAL OF INDIA 


[XIV, 1. 


When the oats were cut, lucerne plants were found thinly dottefl 
about. These seemed healthy and strong, and it was decided to 
put the plot down to lucerne alone the following autumn. In 
preparation for this, the land was ploughed five times during the 
summer, a remarkable thing being that the scattered lucerne plants 
above mentioned were not killed in the process, although iron plouglis 
were used. No doubt a few died, but the bulk survived. 

During the rains it was frequently cultivated to keep down 
the weeds, and sown on 29th September at the rate of 18 lb. 
per acre. A very good take resulted, and the crop grew well. 
Cutting began on the 28th of December and continued daily for 
issue to the stock, the rate of cutting being regulated by the pace at 
which the cut plants grew again, so as to have a continuous issue. 
This continuous cutting was kept up until the 10th of June, 1917, 
when the total production amounted to 95,01J lb. green lucerne, or 
20,055 lb. per acre. At this time the growth had slackened, though 
it had not entirely ceased. 

After tlie first monsoon rainfall, another cutting was soon 
ready and removed from 4th July onwards. The fifth cutting 
was taken in August, and a sixth was ready early in October, but 
this was made into hay and is not included in the recorded weights. 
The actual quantity of green lucerne cut in the twelve months froni 
the date of sowing was 149,130 lb., or 32,421 lb. per acre. It was 
estimated that, with the October cutting made into hay, which was 
read) within twelve months from the first cutting, the outturn 
green lucerne, per acre, was about 39,000 lb. 

After each cutting the laud was harrowed, the first time veay 
lightly, but increasing in depth after cacli cutting until at the fourth 
time the harrows were run two to three inches deep. Seven-tine 
spring-toothed harrows were used and they kept the land thorouglily 
clean. 

The outturn is less good than it might have been, had jmt 
“dodder” appeared in two or tliree patches in April 1917. We 
were advised to plough up the whole field, but by checliwj (scraping) 
the patches we were able to get rid of the pest, and then, in tiie 
autumn, resowed them. 
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In the winter and spring of 1917-18 the plant grew practically 
as well as in the year before, but the measures adopted to eradicate 
dodder ” reduced the outturn. 

In both years the land was given a light dressing of rotted 
cattle manure, which no doubt helped the plants to some extent ; 
but the important point is the ability of lucerne to establish itself 
and grow during eight months of practically rainless weather. 
This it has done now for two years in succession, or three years if 
the light seeding of 1915 is counted. 

The rainfall, outside the monsoon season, has been as 
follows 

1st October, 1916, to ist June, 1917 . . 7’04 inches. 

1st „ 1917, to 1st „ 1918 .. 4-84 „ 

As the results at Cawnpore, however, ^vere likely to have been 
aided by the moisture-retaining properties of the old trenching in of 
bazaar rubbish, it was decided to make a concurrent trial on land 
having characteristics exceptionally unfavourable to conservation of 
Imoisture. 

At Karnal a plot was prepared on the edge of a ravine, one of 
tlie poorest pieces of soil on the whole farm and exceptionally dry. 
This was sown in the autumn of 1916 also. The seed germinated 
well and in April of this year (1918) the plants were still alive and 
healthy, but the rate of growth has been slow thiDUghout. This 
plot is in the middle of a grazing field and the cattle have grazed the 
lucerne with the grass, so no record of outturn has been kept. 
The only object was to discover if lucerne would remain alive 
under such conditions and this it has done. It shoidd be stated, 
however, that the seed in this case was not ordinary Indian lucerne 
Imt a variety obtained from the United States called Montana 
Dry Land Alfalfa.” 

Still another trial has been made since at Ambala, a plot of 
about one acre being sown down in the autiiiuu of 1917. It uas cut 
three times in the following winter and spring, and a fourth crop 
was kept for seed and harvested in June* 
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The rainfall at Anibala from 1st October, 1917, to 1st June, 1918, 
was 10'83 inches. 


Ill 


The trials, and our observations during their progress, go to 
show that unirrigated lucerne can be established successfully ou 
most soils of the Gauge tic plain, and that where there is sufficient 
moisture in the subsoil it will give a highly remunerative outturn 
throughout the winter and early summer, if the soil is of good 
quality and well drained. 

The outturn will not, however, be quite as much as would be 
obtained from the same land under irrigation ; on the other hand 
the percentage of dry matter in the green lucerne is believed to be 
substantially higher when the plant is grown naturally than wheji 
forced by irrigation in a heated atmosphere. 

The Cawiiporc plant was not very high at any time, but tlic 
Auibala specimen was fully up ki what would be called a good croi, 
on irrigated laud. 

The rate of growth between cuttings was clearly and iucrerujiuglj 
slower than it would have been under irrigation as tlie sunimw 
advanced, but it ^vas steady and continuous till well ou in June 
at both stations, which is very remarkable. 

Another point to notice is that the unirrigated lucei'ue withstand- 
the monsoon much better than the irrigated, and grows as naturallv 
as Id any other time. .Ill the writer’s experience of irrigated lucerne 
IS that It gets sickly and practically stops growing in the rains. The 
rei^on no doubt is that the irrigated soil is already saturated 

underneath when the rains come and lucerne cannot withstand the 
consequent water-logging. 

cultiJirridinfat " 

(a) shortage of cultivating power-in other words, lack of 
fodder for cattle; 

{b) lack of soil moisture, 
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With irrigation allowed on, say, one-third of his total area, the 
jiiltivator cannot be expected to devote irrigated laud t(.) any 
but “money’' crops. 

On the unirrigated land, he can spare a very small area for 
fodder crops in the kharif (monsoon cropping), and he has a certain 
amount of stalks and straw as by-products both then and in the 
rabi (winter cropping), but the total is far too little. 

Advice to grow special fodder crops, such as berseem, for 
instance, which must be irrigated copiously, naturally finds liim 

unresponsive. 

As to barani fodder crops, in winter the soil moisture is never 
sufficient to give a heavy yield, and though a man may be driven to 
sacrificing a patch of his wheat to tide over a month of scarcity, 
lie is fully alive to its wastefulness and the loss of iimuey he 
incurs. 

Lastly, as we know, the fodders usually pin duced,jh/a/r stalks, 
binmi and tlie like, are most iunutritious, and if they arc to do more 
than just keep cattle alive must bo supplejuoiited by oilcake, etc., 
at substantial expense. 

If therefore we can find a crop whicli— 

(n) need not l)e irrigated, 

(b) will grow at that season of the year (January to June) 
when fodder is scarcest, 

(cj has high food ^alue itself and hence requires little, if 
any, supplement in the form of concentrates, 

(d) produces a greater total weight in twelve months than 

other fodder crops, 

(e) once sown stands for two or more years, and so saves 

renewed preparation of the soil and purchase of seed, 
a substantial economy must result froiTi its use. 

If, in addition, the crop is one which need not displace any 
other but rather takes the place of the fallow, and this 1 think can 
be claimed for lucerne in most cases, there is a clear gain in the total 
productive capacity of a given area. 

It is not suggested that there is anything now about lucerne but 
it seems possible that we have overlooked iU greatest value, namely, 
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ability to obtain moisture^ in situations where no other fodder plant 
can. 

The success of the trial at Cawnpore was mainly due to the very 
thorough and painstaking work of Mr. B. J. Newman, then Manager 
of the Government Dairy Farm there. The whole idea was as much 
his as the writer’s. 



the true sphere of central CO-OPERATIVE 

BANKS. 


BY 

N. K. KELKAR, 

Gooenior of the Co-opemlive Federation, Gt/Ural Provinces and Berar, 


“ If the foot shall say Because I am not the hand 
“ I am not of the body ; is it therefore not of the body 


The July (1918) issue of the Agricultural Journal of India (vol. 
XIII, pt. Ill) contains an article from the pen of Mr. E. B. Ewbank 
on “ The True Sphere of Central Co-operative Banks.” It is stated 
that in the last few years there has been a distinct tendency, most 
marked in the Central Provinces, the United Provinces, and Bihar and 
Orissa, to make the District Central Bank the pivot of co-operative 
administration. The arguments arc based mainly on theoretical 
grounds but refertmee is made to the practice adopted in the United 
Provinces, and it is implied that the practice adopted in those 
provinces is typical of the system adopted in the other provinces 
mentioned. A very copious extract is given from Mr. Willoughby’s 
last (1916-17) Administration Report for the United Provinces. As 
I shall have occasion to refer to this extract it will bear quoting 
dgain at length. 

The system to which we are coinmittod in this province 
mtrusts the finance, supervision and indeed the whole fortune of 
the movement to the District and Central Banlcs. These bairks are 
ulministered by Boards of Directors who are predominately urban 
Old professional, ^uch bodies are by their constitution ill-adapted 
establish the intimate contact required for the fostering and 
training of such a delicate plant as the young village credit society, 
or even for its control or finance when adult. The lawyer, banker, 

( 91 ) 
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and utlier profofcjsioual gentlemen can hardly be expected to find tii ir 
constantly to visit villages, often distant, and to find out what thd'r 
staff is doing there. They are inevitably dependent on their paid 
staff. No\v no cormuittee of townsfolk can lend money wiili 
advantage or safety to a multitude of individual rustics Avhom they 
have never seen and never mot and Avhose credit they cannot gau.^^ 
through a staff whom they cannot check or control. ]dic attempt 
is apt to result in the mere substitution of the urban middle class foi- 
the village money-lender as the usurer witliout ad\^antage to eithei 
lender or borrower. For ^vith an uncontrolled staff the effecti\'(^ 
rate of interest really paid tends to be quite as high as the bania's. 

. l^xperience has 

continued to show that too many central societies regard theii. 
primaries latJier as customers to be bled than as children to i.i 
fed,’ 

It is noticeable that if this indictment of the system of continl 
b\' Central Banks is accepted at its face value it would 23roVe Veiv 
juiicli more than Mr. Ewbauk would accept. For it would iirdicatr 
not only that (bntral Banks are incapable of undertaking the audit, 
training, organization, etc., of primary societies, but also that 
Central Banks are incapable of performing with >afety to tlieu 
slia IV holders and with advantage to their primary societies thoso 
hnaiicial functions which Mr. Ewbanlc claims to be their sole raisor 
d'etn-’. Indeed no system of Central Banins which cannot lend 
money ^vith advantage or safety to individual rustics whom they 
heu'e ne\Vu' s 'en and uev'er met < nd whose credit they caimot gauge 
through a staff whom they cannot check or control,'’ would be a sale 
foundation on which to Ijase that organization of central finaiiee 
which Mr. Lwbank deems to be most desirable. It is worth while 
therefore to consider whether the system described by Mr. Ewbauk 
is the system which is in force in those other provinces to whicli lie 
alludes, bo far as the Central ]h‘o\'inces are concerned it may In' 
at once stated that the Central Bank is irot the pivot of co-operative 
administiation, and tliat neither control of audit, training, oigji' 
nization or propaganda is entrusted to it. The pivot of eo- 
operative administration in the Central Provinces is the Co-operative 
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t^ederatioa which consists of all co-operative institutions in the 
'entral Provinces voicing their opinion in the Pederation Congress 
Py representatives duly elected on democratic principles. Audit 
iA* under the control of the Registrar though the staff is partly paid 
Iroiu Federation funds, but the training, organization and propa- 
ganda are under the control of the Federation acting through its 
local representatives. 

There is no little confusion in the use of the term Central Bank 
as applied to the controlling agency and it seems desirable to 
understand clearly what is meant when reference is made to control 
bv a Central Bank. The Central Bank is a body corporate. It 
'-an advance money because as a body corporate it can hold property. 
Its Directorate may even pass resolutions on questions of policy. 
But when we speak of control and supervision of primary societies 
l,v a Central Bank we are really guilty of a terminological inexacti- 
tude, Primary societies can be supervised and controlled only by 
individuals. It is quite impossible to tlnnk of a Central Bank or 
even the Directorate of the Central Bank inspecting societies. The 
question that we must decide tlierefoin is wliethov in the Centra! 
Ih'ovinces tlic Co-operative Federation slionld eiitnist the fulfilment 
(il its resolutions to individuals, wlio me also either memhers or 
Directors of the Central Bank. 

In his article Mr. Ewbank gives a descriptinn of the functions 
(»f the Central Bank but nowluuf^ lavs down cither what its consti- 
futuui is or what it should i>c. There a briei reicrence id a line 
<0* two tn the representation ot jjrinuiry s()(‘icties the Central 
Bnnlv Direetoiatc but the suljject is not pursued. But clearly tlie 
< (>n>titiitiou of tlie ('eutral Hank is (d the utmost impoitanee in 
deciding the relation it should bear to its juiinarv societies, and a 
discussion of this matter is tliereiore essential to the proper appre- 
ciation of tlie problem. There are tliree ty])es of Central Banks. 
The first type sprang into existence when the necessity for affording 
linaucial facilities to the primary societies first made itself felt, 
rile function of this type was, as Mr. Ewbank says, to ad\ance 
leans to primary societies ; it cojisisted of a small body of indixidual 
members having no financial stake in the^ primary societies ^\•ho 
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put up tho share capital necessary for the commencement of the 
business. It is in this sense that the term Central Bank is understood 
both in Mr. Willoughby’s report and Mr. Ewb'ank’s article, and it is 
against the interference in the affairs of primary societies by the 
Directors of Central Banks of this type that Mr. Ewbank’s warnings 
are directect. And no doubt what Mr. Ewbank says has very great 
force in it. For it is obvious that unless the shareholders in a 
Central Bank are imbued with the true co-operative spirit and 
un]c.ss they are enthusiastic and their higher ideals are aroused, 
there is a very great dangei' of interference with the primary 
.societies in the interest of what is commonly known as dividend- 
hunting. We have had our experience of this type of Central Bank- 
in the Central Provinces, but our experience has been more fortunate 
than appears to have been the case of tho United Provinces. Om 
Directorates were originally formed of Malguzars, richer agri- 
culturists, pleaders and a small sprinkling of money-lenders. But 
we have always been able to secure on the Directorate men who.se 
enthusiasm has been aroused and whose work has been disinterested 
and truly co-operative, and it is to such men that in the commence- 


ment tho Co-operative Federation entrusted the execution of tlie 
policy laid down by it. Our lawyers have found time to visit 
village societies; in fact in several Central Banks the prominoit 
pleaders have spent every civil court holiday throughout the year 
on tours of this sort. Our Secretaries of Central Banks have made 


a point of seeing and discu.ssing village affairs with the societies when 
they come to Central Banks to take their loans, and even in tlio 
first stage of Central Banks it would be incorrect to say that the 
Board of Directors had been out of touch with primary .societies or 
out of .sympathy with their demands and requirements. At the same 
time^ .so long as there is a possibility of a clash of interests between 
the^ individual shareholders of tho Central Bank and the primarv 
societies, it cannot be held that the organization is truly co-oporati\ c, 
and It is for this reason that we have advanced in the Central Pro- 
vinces to the second form of constitution of Central Banks. 

In the second stage the societies, having by this time acquired 
•suthciont reserve funds or accumulated profits, are in a position to 
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ake up shares in Central Banks. Inasmuch as tlie number of 
.ocieties in these provinces is larger than the individual shareholders 
lie societies have acquired a controlling interest in the banks and 
he majority of the Directors of the Central Banl< are elected from 
amongst their own members by the primary societies and Circle Unions 
aflfiliated to the bank. The primary societies have thus a controlling 
^nicc in all questions of policy in the bank (subject of course to the 
resolutions not conflicting with the resolutions of the Co-operative 
Federation by which so long as they continue members of the 
Federation all are bound), and any attempt at selfish interference 
in the affairs of the societies in the interests of the individual share- 
holders of the bank would be very quickly suppressed. For it is 
iiot true, as some people believe, that the agriculturists are dumb, 
(voiceless individuals. On the contrary, when their interests are 
Iconcerncd they are quick ^vith their suggestions and slow to accept 
linterference even by the more educated shareholders. The third 
[type of Central Banks I need not discuss. It is an ideal to which 
He hope to attain, when the primary societies' reserves are sufficient 
,0 take over the shares now held by individual shareholders both 
11 Central and Provincial Banks. The accomplishment of this 
vill take time, but when we shall have accomplished this we shall 
lave the co -operative movement owned and controlled entirely 
jy primary societies and their representatives. 

It will now be apparent that the duties and functions which 
2aii be entrusted to the Directors of Central Banks must vary at 
the different stages of the movement. The functions of a Central 
Bank, qua Bank, are, in Mr. Kwbank s words, to say “ yes " or 
no ” to loan applications, and in so far as a Central Bank approxi- 
mates in type to an ordinary joint stock bank, m so far as the first 
jonsideration is the interest of the shareholders and not the interest 
of the societies, to that extent it is unsafe to allow the Directors 
of the Central Bank any part in the education or general supcivdsion 
of the movement. But when the Central Bank is not merely a 
iamk but a co-operative institution, when the interests of the 
t'cntral Bank and its constituent societies arc one, it is desirable, 
indeed it is necessary, that the members and Directed rs of the Central 
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Bank should take their proper place in the co-operative sphere, and 
it would be as illogical to exclude such Directors from supervisijio 
or training the constituent societies, either themselves or throu^^}] 
the Federation staff placed under their control by the Federation, 
as it would be to expect the members of the pancJmyat (managing 
council) of tlie primary society to abstain from supervising or trainijig 
the individual members. 

Accepting the principle that the ideal to be aimed at is a system 
of societies and banks owned by the agriculturists themselves, 
that is to say. owned by the primary societies — and few would denv 
that this is the ideal at which co-operation aims — it is difficult to 
see how as the movement progresses it is possible to avoid entrusting 
training, organization and propaganda w^ork to Directors andmen> 
bers of Central Banks. Mr. Ew^bank states that in Bombay training 
and supervision are entrusted to guaranteeing Unions and in places 
wliere there are no Unions to local co-operators and chainnen of 
first rate societies. In the Central Provinces also training and 
sii]-)erYision are entrusted to guaranteeing Unions and to represent 
tatives of primary societies sitting on Circle Union Committees. 
But file flifterenco is that Circle Unions are members of the Cental • 
Bank, and chairmen of first rate societies and local co-operatois ■ 
of any eminei^ce are without exception either members or Directors 
of the (^eu.tral Bank. In fact as agriculturists accumulate profits 
and l)ecome themselves their own capitalists, it is inevitable thiU 
those individual shareholdei-s in the Central Bank not ot]iei-wis(‘ 
coimeotcd witli co-operatiim and out of sympathy with it should 
be gradually replaced by rep^esentati^-es of the primary societies; 
as this cliange occurs it becomes impossible and undesirable to 
disassociate the members of the Central Bank from controlling and 
regulating tlie primary societies, for those members are merely 
representatives of the societies and their control is not an outside 
control by persons whose interests are conflicting with those of the 
movement but inside control by the properly educated and m(u:e 
enlightened co-operators themselves. 

Now, as regards the control of staff, we have always made n 
distinction betvrcen the banking staff as such which is paid for out 
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.:d the profits of the Central Banks and engaged in verifying the 
niaterial assets owned by borrowing societies and looking after 
their trustworthiness in the interests of the shareholders, and the 
r'ederation staff which is paid for not by the Central Banks but by 
• be Federation out of its own funds and which in addition to training 
jnd sometimes organizing societies visits each society at stated 
i)itervals and writes up its accounts. I should explain here that 
I -wing to the backwardness of education in the Central Provinces 
\ery few out of the several thousand societies comprise members 
•afficiently literate to write their own accounts. The primary 
moieties have always been taught to regard the members of this 
veiling Federation staff as their servants and not the agents of 
lie Central Banks. It has been impressed on them that the pay 
d tliis staff is provided by their own contributions to the Federa- 
ion, and the few irregularities which have occurred on the part 
(f tlie staff had been brought to light with surprising rapidity by the 
)riinary societies. The local control of this staff is entrusted fre- 
jiicntly, though not necessarily, to the Honorary Secretary of the 
Central Bank, and this appears to have given rise to the idea that 
be whole control of primary societies is centred in the banli. But 
t should be remembered that the control of this staff is entrusted 
)V the Governor of the I'ederation to the Honorary Secretary of 
de lianlc as the agent and local representative of the Federation, 
[t is not essential that it should be so entrusted, and from time to 
due in some Central Banks members of the Federation staff have 
b(vn placed to work under the chairmen of local Unions and well- 
\<m\\ix sirpanch£$ of primary societies, and in the event of any 
•Inise of the Idnd indicated by Mr. Willoughby in his report it would 
lie open to the Governor of the Federation to entrust the supervision 
■h the local Federation staff to any other co-operator or several 
iither co-operators as agents of the Federation. 

Mr. Kwbank quotes at length the analogy wliich Mr. Crostli- 
\raito draws^ between the units of the co-o}>erative system and the 
•aiits of tlie Army, and concludes, the gospel of centralization 


‘ ■’ Oo-opuraf iv<‘ Stmiies iinil the CVntml Prc»YinefS! System,” part III, chapter I. 
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could scarcely be preached in a more unequivocal language/' It 
is always dangerous to extract quotations without reference tn 
their context, and a very cursory perusal of the chapter referred to 
would convince the reader that the author s intention was not to 
preach centralisation but to combat excessive individualism and to 
show that discipline is implied in co-operation whether it be co- 
operation of individuals or of societies. The opening words of the 
chapter read : 

“ The main principle upon which the Central Provinces system 
of co-operation is based is that, apart from the necessary control bv 
Government of a movement deeply affecting public interests, nothing 
must be done for co-operators (^) which they ought to do for. 
themselves, (ii) wliicli they are competent to do for themselves ; and 
again later/ "Quite a common idea among the educated pioneers 
of the movement is that, though Central Banks can be managed liv 
them, the village societies cannot and need not be managed by their 
members. That is to say, self-government may be very good fora. 
Central Bank but is very bad for the societies working under that 
bank. It is difficult to understand the reasoning which permi{^ 
sincere and thinking men to fall into an error of this kind. Unles? 
the societies are instructed and patiently trained, they m\l never 
know what self-help is, and unless they are left to apply what liav 
lieeii taught them, they will never know what self-help means. A: 
Central Bank which does not train its societies to independence i> 
not doing its duty and is working on lines which are not only wnnu^ 
but injurious to the country/' 

Surely it is not centralization but decentralization to the wkhi 
extent compatible with co-operation which is here preached. Bii* 
co-operation implies discipline and self-sacrifico ; this is clear enoiigt 
in the village society, and it would appear illogical and inconsisteiiii 
to emphasize the importance of discipline and self-sacrifice anioiifij 
the individual members of a primary society and to deny the)’ 
necessity when co-operation advances a step further and become: 
co-operation between societies instead of between individuals 


^ paragraph 
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'riie truth is, the Central Provinces system is not a centralized but 
.-in unified system. The whole co-operative movement is regarded 
.is a single body in which each meml)er performs its proper function. 
Issues which can be decided by the primary societies cannot be 
decided by the individual members of such societies ; so also while 
^ome fimetions must be entrusted to the Directors and members 
of the Central Bank as representing the societies in a district, other 
functions must be entrusted to the Co-operative Federation as 
representing the whole movement. We recognize that co-operation 
does not begin and end in the village. There must be co-operation 
between societies working upwards from the Circle Unions to the 
Central Bank and Provincial Bank, and when the time comes, the 
All-India Federal Bank, and each part of the co-operative organi- 
zation should perform those functions for which it is best fitted. 
jOne of the illustrations which Mr. Ewbank gives of iiiatters in which 
|the liberty of primary societies is unduly fettered is the investment 
|r)f reserve fund and the purchase of shares )}y primary societies in 
[the Central or Provincial Banks. Why, he asks, should the societies 
[be compelled eitlier to take shares in the Central Banks or to invest 
the reserve fund outside their own societies ? We should reply 
Itliat the members of primary societies are incapable of inyesting 

Ithoir reserve funds in anv other wav than in their own workinof 
I . ^ ^ 

capital because they are not sufficiently advanced to appreciate 

blie matters at issue. It will of course not be disputed that an 

igricultural society, even though extremely advanced, could not be 

ixpected to appreciate the rival merits of the English War Loan and 

blie Indian War Loan in the present state of exchange ; and any 

nvestmentof this sort as a matter of course would have to be done 

or them. But leaving minor points like this on one side, we would 

naintaiu that inasmuch as the reserve fund represents in the Central 

h'ovinees the whole, and in other provinces a very large portion, of 

'he profits of primary societies, the whole future of the moVe- 

nent depends on its proper utilization. If the primary societies, 

is to say the agricultural classes, are ever to their own 

central Banks and their own Provincial Banks, then the investment 

if the reserve fund must at present be left in the hands of the more 
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enlightened people in whom the primary societies by electing thfir 
as their representatives have displayed their confidence. If ^ 
AlMndia Federal Bank is ever to be more than a dream, it is to the 
accimiulated reserve fund of primary societies that we must lo>)J( 
for the capital necessary to establish such a Federal Bank. Further 
if the agricultural classes are ever to advance, if they are ever t// 
learn to manage tlieir own affairs, and by their chosen delegato 
the affairs of Central Banks, Provincial Banks, and the All-Tudj^ 
Federal Bank if established, it is to the educative influence u\' 
re]u-escutati\’e institutions as displayed in the Co-operative Fedrhf.; 
tion that we must look for the necessary stimulus to raise 
from the a]>athy and indifference in which they are now sunk. 



uanures in their relation to soils and 
CROP production in the central 

PROVINCES.^ 

BY 

D. CLOUSTON, M.A., B.Sc., 

OJfff, Direclor of Afjrimlinrey Cent ml Provinces, 


The foul’ principal soils of the Central Provinces are the 
blliivial soils of the Nerbudda valley which corresponds to the wheat 
jtract. the black cotton or trap soil of the cotton tract, and the 
iluteritiij and nietamorphic soils of the rice tract. Without manure 
land irrigation most of the area under these soils lias reached the 
|stago of maximum impoverishment and now yields approximately 
|guo lb. of wheat, 300 lb. of kaixis (unginned cotton), and 900 lb. 

paddy per acre, respectively, without irrigation. Given irrigation 
^^^dthout manure, the crop outturns are imaeased by approximately 
pdU lb. of wheat; 30 lb. of kapas. and ooO lb. of rice per 
^icfc, respectively. 

i If cattle manure were availal^le \n sutheient quantities at 
'^rc,-5ent prices, there would be little chance of finding any other 
%uamue which could compete with it. But in the Central Province^ 
-^lucii of the cattle-dung is used as fuel, and in most districts, even 

J lial jiart of it which in the rainy season cannot be dried as fuel is 
clt expo.sed in an open heap together with tlie ashes of dung which 
served its purpose as a fuel. Ordinary village manure made 
in ihis way contains on an average 0’4G ]:er cent, of uitrogen. while 
Ic manure properly stored on Government farms in the prov- 
contains 0*68 per cent. Nitrogen which is the one constituent 

* A pH per a'ad at tho Fifth Indian Seit'iu'f Cnngietii;, Lahoiv, January, 1918. 
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in which our soils are so deficient happens to be the particular o,. 
which is wasted to the greatest extent by the cultivator for m the 
process of burning, over 97 per cent, of the nitrogen of cattle-dung 
is dissipated. It has been proved, too, that the ram of tropical 
countries in general does not supply the soil with a greater amoiun 
of nitrogen than the rain of temperate climates, the average total 
for tropical countries being only 3-54" per acre annually. hdc 
the quality of cattle manure is very poor, the quantity availabk. 
every year is very small, being only about one cartload^ per acre ol 
crop grown. If every field were to be manured at intervals of 
8 years, the quantity of manure available per acre would only h- 
about (54 mds., or approximately 8 cartloads. But a Very con- 
siderable part of the total quantity of cattle manure used is, as a 
matter of fact, applied not to the fields in which our staple crops arc 
grown but to cane and garden lands. This unequal distributioi; 
of the supply still further reduces the quantity available for opeii 
field cultivation. How to meet this deficiency in the supply is oiii- 
of the problems to which the Agricultural Department has hcei. 
giving serious attention for the last 12 years, and a large progranuiif 
of mamirial experiments has been carried out on the Government 
experimental farms with the view of finding manures which can U- 
used to supplement the very inadequate supply of cattle-dung ai 
present available. In describing the results obtained I shall coniiiir 
mv remarks to the nee and cotton tracts with which I am bette 
acquainted. 

The application of enough cattle-dung to supply 10 ib. of nitro- 
gen per acre lia« added from Its. 10 to EiS, 15 to the net acreage proiii 
on rice cultivation. The same amount of nitrogen applied 
poudrette has increased the net profit by from Ks. 15 to Rs. 20, while 
the same (piaiitity applied as night-soil has increased it by Irom 
Rs. 20 to Rs. 30 per acre. The applicatioji of calcium cyanaiuidv 
and of bone meal separately and of bone meal in combination witii 
saltpetre has resulted ijj a dead loss. Boiieiueal combined 
sulphate of ammonia has generally given a small profit as have ak- 
dried leaves and tank silt. Castor cake has given a small net preft 
in some series ojily : in others its application resulted in a 
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I'he only manures which have consistently given large acreage 
)U‘ofits are cattle manure, night-soil, and poudrette. The supply of 
aight-soil and poudrette is so small and the diiiiculty of getting 
jiWeepers to apply them so great that they are only of secondary 
importance as an economic factor in crop production. It therefore 
liecomes evident that of the manures available in any quantity 
cattle-dung is the only one which really counts. The use of green 
manures therefore suggested itself as being the most likely method 
of finding a substitute for cattle-dung. Owing to the peculiar nature 
of our rainfall which extends from the middle of June to the end of 
September, a period which coincides with the period of greatest 
growth of the rice plant, the only crop which is at all suitable as a 
green manure for rice is a fast growing one which, when sown in the 
middle of June, will be ready for application by the end of Julv 
at which time the seedlings are being transplanted. Sann-hemp 
{Crotalaria juncea) has been found to be a sufficiently fast grower, 
but when grown in the bunded rice plots its growth is checked so 
much by the heavy rainfall of the early monsoon that it is found 
impossible to raise any quantity of it in time for ploughiug in for 
the succeed ing rice cr op . DJui i / 1 cha ( Ses ha i i ia ac u lexita) thrives much 
better under the same conditions, but is too slow a grower. The 
difficulty in producing a sufficient bulk of sann has been finally got 
over by growing it in the open fields reserved for mhi (winter) 
crops. In one acre of rahi land about 300 iiids. of sann per acre can 
be grown in time for ploughing in for rice. This suffices as a green 
iiitinure for 3 acres of rice. The analysis of this green sann-hemp 
showed that it contains 0*57 per cent, of nitrogen, so that it is about 
equal in manuidal value to cattle -dung bulk for bulk. Over the 
greater part of the rice tract of the Central Provinces, the rahi or 
winter crop area lying fallow during the rains and therefore available 
tor the production of sann-hemp as a green manure for rice, is almost 
equal to the area under rice. It is possible therefore to raise much 
more green manure than is needed for rice and without reducing the 
iuea under mhi crops such as wheat, gram, linseed, etc. The 
practice will, we believe, be a positive advantage, as far as rahi 
crops are concerned, as the standing crop of sann helps to chock the 
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growth of weeds and to reduce to a minimum the damage which 
would otherwise be done to the fields left fallow during the monsooi . 
The maiiurial value of the roots of the sann for the raU crop should 
also be appreciable. Experiments to test it have been startec^ 
This new method by which fallow land is utilized for the production 
of green manure for rice, is applicable to over 4 million acres of rit(‘ 
land in the Central Provinces, and I anticipate that it will largely 
solve the nianurial problem as far as the rice tract is concerned. It 
was tried by landowners in over 40 villages last year. The average 
increase obtained from the fields manured in this way amounted to 
over COO lb. of paddy per acre, worth approximately Rs. 15. The 
cost of raising this green manme was about Rs. 3 per acre manured, 
leaving a net profit of Rs. 12 per acre. 

The use of cake as a cane naanuie was deiiionstrated by 
the Department J‘or the fii-st time six years ago. This manui^y 
though not previously in use anywhere in the provinces, has now 
caught on, and is being used in larger quantities every year by caiu- 
growers. Sanu-hemp, applied at the rate of 10 tons per acre to the 
safndy loams in which cane is generally grown in the rice tract, luis, 
when supplemented by a dressing of 15 inds. of cake, given yields 
of about 20 tons of cane per acre, which, when converted into gur, 
IS worth approximately Rs. 330. The cost of the manure applied 
in this case is only Rs. 33. The average outturn of cane for the 
provinces, maniu’cd with (;att](‘-duug, is cidy 11 tons, which is 
approximately Rs. 184. By this new method of manuiung the not 
profit on cane cultivation can be increased by about Rs. 10) 
per acre. 

In the (;()tton tract the value of manure is more highly appjo- 
ciated than in other parts of the provinces. Cotton pays bettor 
than rice or wheat, and cultivators have come to realize the economi<‘ 
value of cattle manure. The price per cartload is R. 1 as against 
8 amias for the greater part of the rice tract. But in the cotton 
tract, too, much valuable manure is wasted. No attempt is mado 
to conserve the urine which is so rich in nitrogen. To meet tiih 
formidable obstacle to good cultivation, the .dry-earth system of 
conserving urine has been demonstrated in this tract. Experimeiitij 
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nrried out with urine earth on the Government farms have shown 
hat, in the year of application to jowar {A. Sorghum) and cotton 
iflds, the urine of a bullock for any definite period of time, is equal 
!i maiiurial value to its solid excreta for the same time. By this 
-vsUin of conserving the urine, dry earth to a depth of 6" is spread 
I) the stalls. This earth is removed to the manure pit once a month, 
iud fresh earth is put into its place which, in turn, absorbs the 
Hjiiid portion of the aiiimars excreta for the succeeding month. 
!>v adopting this system of conserving cattle urine the intrinsie 
value of the manurial supply of a village can be doubled at a very 
•iTiiall cost. 

Cotton cultivation on well manured land is so profitable 
iit the prices which have prevailed of recent years that it would pay 
tlie cultivator to manure his cotton, even if cattle manure were three 
times as expensive as it is at present. The supply, however, is so 
very inadequate that there is none available for sale in the village.s. 
Green-manuring is not a feasible proposition in this tract as it would 
Im VO to be grown at the expense of cotton and jmvar, for the manur- 
ing of mhi crops of which the area is comparatively small. To meet 
the full requirements of the cotton tract, therefore, it will be neces- 
sary to fall back on ma nures not at present in use, and this we hope to 
lie a ide to do by the use of nitrate of soda on a large scale, and by the 
utilization of such quantities of manurial cakes as are manufactured 
loinlJv. If it were possible to offer nitrate of soda for sale at about 
hs. JO per cwt., the demand for it would, I believe, be large. On 
llu‘ strength of the results obtained from the trials of nitrate of 
sotla on the Akola farm, the Commissioner of Berar put up a proposal 
tliis year to the effect that about a laldi of rupees worth of this 
maifieial should be offered for sale to cotton-growers in his division 
winch constitutes the greater portion of the cotton tract. The 
l>nr.i‘., however, had risen so enoimiously owing to the war that it 

considered inadvisable to make Jai'ge purchases at the present 
There is little doubt but that it would pay haiidsomely to 
nitrate costing Rs. 10 per cwt. as a topdressing to cotton 
die rate of 60 lb. per acre. This quick-acting manure is 
^pcoially suitable for short-season cottons. 
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In conclusion, I should like to lay stress on the fact that 
though in the Central Provinces and in other parts of India much 
has already been done by the Department of Agriculture to solve 
the problem of economic immuring, a poor cultivator will not be in 
a position to reap the full benefit from the results of these researches, 
until we make it easy for him to obtain these manures. We require, 
in short, an efficient organization which will provide both for tin 
supply of manures and for the financing of purchasers who wish 
to buy them. This may possibly be done later on a large scale 
through co-operative societies. To pave the way for co-operative 
societies it nuay be necessary to finance the cultivator direct to 
start with. It should be quite feasible for Government to provide 
a definite sum to be given each year as tahavi for the extension of 
agricultural improvements recommended by the Department of 
Agriculture. This has, as a matter of fact, been done in the Central) 
Provinces, and it is a policy which is well worth the consideration of 
any provinces which* may not yet have adopted it. 



xNOTES ON THE HYDROCYANIC ACID CONTENT 
OF JOWAR (ANDROPOGON SORGHUM). 

BY 

MANMATHANATH GHOSH, M.A., 

Assistant Professor of Ghcmistrij ami Physics^ Sahour Agricultural College, 

It has long beeji known that a oyanogenetio glucoside, called 
dliiuTin, is present in jowar in certain stages of its growth. This 
glucoside is not poisonous by itself, but it brealis up, in contact 
with an enzyme which is present in the plant tissues, into several 
compounds, one of which is hydrocyanic acid. It is on account 
of the formation of this latter substance that jowar acts as a poison, 
and cases of poisoning of cjattle by the plant are not of infrequent 
occurrence. In 1915 a number of cattle deaths took place near 
‘Sabour. That rear there was a particidarly long period of dry 
weather ijumediately after the crops were planted, a condition which 
docs not happen every year. It was then suggested that, owing 
to the insufficiency of moisture iji the soil, the plants were stunted 
and did not grow properly, and that, in consequence, there was an 
excessive development oi the cyanogenetic gluco.'^^ide which yielded 
the poiso]i. ft was then proposed to investigate the chcunistances 
Avhich help the accumulation of the poison-producing compound 
in the jotvar plants. 

Accordingly, at the suggestion of Mr. Somers Taylor, Agricul- 
|tnf':il (hemist to the Government of Bihar and Orissa, a trial was 
piade to find out the effects of different times of planting, and also 
jot water-logging, on the forma lion of the glucoside in jowar. The 
*dea was to sow some ot the plots very early, well in advance of the 
tti^ual time, so as to obtain, as far as possible, a condition similar to 
theu (>i 1915 ^ ^)eriod of comparatively dry weather in the 
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"rowing period, and also to sow some of the plots very late, aftc;' 
the raias have well set in, so as to have always an excessive quantit,- 
of moisture in the soil. Unfortunately the rains were late in coirdnf , 
so late as to make very early planting impossible, and there was no 
abatement of rains oiKie they had set in, so that the &st condition 
of comparative drought was not obtained. On the other hami, 
owing to heavy and frequent rain, all the plots were water-logged, 
and die plants, weak and stunted, even after six weeks, showed re 
tendency to grow up at all. A very small quantity of hydrooyaiiK- 
acid was all that was obtained— a fact which suggests that water- 
logging is unfa-eoiu-able to the formation of cyanogenetic compounds 
in jotmr. There was no case of cattle-poisoning* that year ly 
jowur. The following table illustrates the result 

Table I. 


I’lot No I E. P. 


Age of plants 

! 

Date of analysis j 

HCN% 

Over 1 week? 

6lh July 191G 

0 '010912 


9th ,, 

(1000^56 


nith ,, 

{|■(l005<JU 

Over fi ,, 

ISth ,, 

Traces 


blot No. II E. n. 


4 weeks 

Hlh July 

0 0j(1608 

About 5 t> 

9Hi M 

{) 000512 

Over 

VJtb ,, 

t.-0(1045G 

Over 6 ,, 

ISth ,, 

TiMues 


Tho oxperiment wai5 repeated i]i 1017. The first of the plult 
wore so^vii on 12th ^lay. Before that there were only two iiK'lirn 
of rain distrihutecl over six days, and there was no rain after until tlie 
27tli May. But just on the night previous to the day when th(i 
sa?/i 2 )]cs were eoDeeted, there was a shower mv]i) ol rain, sf) that 
the actual condition of the plants during tlie ]3eriod of drought 
not exactly known. An excessive quantity of jwussic acid \va^ 
found, which, however, fell down to less than half in about tluee 
weeks, during which pei’iod there were occasional showers. 


♦ A few e.attJe cleiUlis reported ffom Bdtiah were Mispected lo due t'» tlie ■. aCir 
eating a weed, Andropogon helcpeti^ii, which is also, like pwnr, capable of yielding HCN. 
at the time the weeds were cullected and received at Sabour for examinatiorii no HCX wm 
obtained from them. 
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The results were not even on all the plots. 
Table II, 


Date of analysis 

Plot IE,?, 

Plot HE.? 1 

Plot HIE. P. 

28th May 

HCN% 

HCS7o 

0*196* 

IICN% 

* 

5th June 

* 

0 099* 

...* 

8th 

0121 

0-09*2 

0-124 

I2th „ 

O-OGU 

0*045 

0 057 

19th „ 

0-075 

0-0*25 

1 U(J2i 

26th „ 

0-041 

0-004 

u-on 

3rd July 

0 032 

0 009 

u-oo« 

lOth 

n-(i]9 

0-003 

! O-OltO 

I7tb „ 

0-021 


1 

.list „ 

I3th August 

0*012 
j Traces 




The poisonous properties inosl persisted in the plot E. P. 1. 
This plot was, however, marked by a more vigorous growth, as is 
evident from the greater average weight of the plants, and also by the 
grrener and more healthy appearance of the leaves (Table III), 

Table III. 


Average weight ajui height of a plcnU. 



Plot I E. 1\ 1 

PlotllE. P. 

1 

Plot HI E. P. 

Date 

Weight 

1 

Height ! 

Weight 

Height 

Weight 

Height 

;ir(l July 

OtU „ 

[Tth 

122 gms, 
338 

307 „ 

150 cm. 

1 200 
i 250 ,, 

1 

i 108 gras. 
293 „ 

170 cm. i 

1 200 „ ' 

112 gms. 

245 ,, 

267 „ 

180 cm. 

200 „ 

200 „ 


Here is a result which is contrary to all expectations, for it has 
long been believed that a healthy and vigorously growing jowar 


plant yields much less poison than its weak and stunted brotlier. 
This result received a remarkable confunnation from the observations 
of some later plants. In the case of thiokly sown plants, what always 
happens is that a good many receive a much later start and lag 
behind, in the matter of growth, their stronger and older brothers, 
This may lie due to inahuitrition or to the secretion of injurious 
I’l'Kliicts by the older plants, but that strong <and liealthv plants 
attain more prussic acid can be seen from the following table : — 


tlio plants thon vc>ry small, the samples collected from the three plots were 
foL»ether. 
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Table IV. 


Plot. IV (Usual time). 


Date of analysis 

Avei'ise weiglit : Average heiglit 

HCN% 

16th July, LR7 

j 17 gms. 

1 81 .. 

{.S ;; 

80 cm. 

127 ,, 

100 

0*0080 

0-0151 

o-oogo 

‘23rd July, 1917 

170 

96 .. 

0*0153 

0-0075 

30th July, 1917 

il91 „ 

2(10 „ 

0*0047 

18th July, 1917 

Plot V (Usualtime). 

1 17 gnis. 

1 122 

{.?? :: 

75 cm. 

120 

85 

0*0076 

0*0190 

0*005.3 

23r(l July, 1917 

160 „ 

9.5 „ 

0*(X)65 

0‘0128 

30 th July, 1917 

{244 

196 ,, 

119 „ 

0*0110 

0*0045 

6th August, 1917 

1547 „ 

216 „ 

Ti-aceB 


The tiiMTof planting does not appear to have any ettect on the 
formation of dlnirrin. With the three sets of plots sown at differeir 
times, and nearly at a month’s interval between one and the next, 
there was no difference between the fir st and the second set, both a- 
regards the nraximum yield of the poison or its rate of diminution 
as the plants gi’ew up, but the third only showed half the nraximuir 
quantity of the poison, though the rate of diminution ot the poiaoi 
was verv much the same . The low maxinrum of the third set whid , 
was planted last at a time (8th July) when there was an excessiw; 
amount of nroisture* in the fields, and when there were heiiv; 
downnouTS of rain previously and subsequently to the sowing, m,r 
be due to an abundance of soil moisture. 

The following table is given for comparison 

Table V. 


Plot 111 L, P. 


Plot 11 R. 

p. 

Plot IV' U. P. 

Date of SOW' 

; Date of 

HCN % 

i 

Date of 

Date of 

i HCN % j 

: i 

Date of 

Date of ! ] 

iug 

1 analysis 

i 

sowing 

analysis 

sowing i 

analysis 

i 

87-17 

2.5-7-17 
j 18-17 
! 98-17 

0*()15-i 1 
0‘0381 ' 
1 0*0*279 

1-2-5-17 

•23-5-17 

5 6-17 

8 6-17 

0 I960 
()*o!)go 

n09'20 

7-617 

1 

25-6-17 ' 
2717 : 
97-17 ' 

Planted very 

ln-8-17 

0*0*285 

1 Planted 

1-2-6.17 

0('4.')0 

Planted , 

, 167-17 

late. 

•21-8-1: 

1 0*0173 

1 very 

1 19-6 17 

0-0250 

nt the i 

1 23-7 17 


298-17 

r)9-l7 

i 0-0148 
O'POnO 

early. 

26 6 17 
3.7 17 

1 10 7-17 

! 17 - 7-17 

(1-0042 

0-0093 

'riiu3l 

Traces 

1 usual 
time. 

' 30 7-17 

6 817 

1 14-8-17 

1 


■ ' HCS". 


(I'Oll 

llHlrt 

ii'lilr:- 

lifliSl 

[|•!Uo 

Traces 


* See Table of Rainfall (Tahtc VTI). 
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It is therefore obvious that while the time of planting by itself 
las little or no connection with the formation of the gbicoside, yet a 
.i-op planted late has a much better chance of producing smaller 
juantities of the poison on account of the abundant moisture which 
L,s generally found in the soil in such a time. 

Dhurrin occurs principally in the leaves and young shoots. 
There is a very much smaller quantity of it in the stalk, from the time 
the plant grows to an appreciable height, viz., about 100 cm. The 
percentage of total nitrogen in the leaves is also proportionally 
(rreater than in the stalks, evidently owing to an accumulation of 
non-protein nitrogenous matter (Table VI). In ratooned joivar, 
when voung shoots spring up from old stalk, the jowar is considered 
;to be highly poisonous, although the parent stock at the time might 
^^^oiitain practically no glucoside. This occurrence of the glucoside, 
specially in the places of active metabolism, is suggestive of some 
iompouiids being formed and fixed by the plant in such forms. 

The exact part played by it in plant economy can only be 
iiiown when the factors influencing its formation are known with 
certainty. The cyanogen may be an intermediate product in proteid 
[ormation, or it may act as a harmone, which is the general name of a 
variety of substances wdiich are able to penetrate the walls of plant 
cells, thereby disturbing the equilibrium within the cell and producing 
changes which involve alteratiojis of the concentratioji and the 
liberation of hydrolytic enzymes. If the former view be correct, 
it would signify that strong and healthy plants, whic^h form more 
proteids than weaklings, would gather more glucoside at a time 
whe n pr ote id for ma tion is v er y a c t i ve . It i s very .<3 ugge st i ve tha t the 
itotal nitrogen percentage in a plant show’s more or less a steady 
diminution as the plants grow up, but not at such a rapid rate as 
the hydrocyanic acid. No reliable evidence has Ijeeii obtained 
that weak and sickly plants can prodiu^e.asa rule, more hydrocyanic 
acid ; in fact, evidence, as far as has been obtained, points to the 
contrary. Let us examine the factors which have so far come to 
our knowledge as likely to bear on the production or otherwise of 
the glucoside. In the first place, an abundance of moisture in the 
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soil is always associated witli a low percentage of dhiirrin, and sicldv 
plants growing in water -logged soils contain only a minute quantity, 
The contrary is also probably true, in spite of scanty oxperimentai 
evideiK'c, viz,, a deficiency of moisture in the soil or a dry period 
is f'ondiicive to excessive glucoside production in jowar. There is 
no doubt tliat the experience of the general body of cultivator^ ij, 
in fa,vour of this view, and here and there facts have been brought 
out suggestive of it, but apart from that, no further experiments 
appear to have been carried out which would fully bear out 
tlie cultivators’ \iewH. Secoiidly, the rate of growth has l(,ii|| 
])een thought to have some correlation to the poison-produriiio 
powa)r in tlie plant, the most poisoiioiis plants being these 
which make a very unfavourable growth. It has been showr; 
that this is not necessarily true, and that in the case of strnrf; 
and weak plants growing side by side iji the same field, it 
not the weak plants a^one which always yield the greater amount 
uf hydrocyanic acid. Thirdly, there is a far greater amount ol 
nitrogen accumulation i]i the leaves than in the stalks. Tb 
ap])earance of tliis greater quaiitity of iiitrogeiTous substance.^ 
exactly in the parts where the greatest quantity of hydrocyanic 
acid occurs, is an indication that the production of the glucoside h 
in some w’ay correlated with the production of the nitrogenoie 
matter , and lends support to the theory that prussic acid is an inter- 
mediate product in proteid formation, and that its occurrence Ls u: 
evidence of nitrogen assimilation. Water dogging presents a verv 
unfavourable condition for nitrogen assimilation, as it prevent 
bacterial activity and stops nitrification. This accounts for tin 
production of merely traces of hydrocyanm a(ad in the crops of KMO. 
lu wairiu dry weather, before the rains have actually fully set in 
(a(*ooidutg to Leather's drain-gauge experimeiits at Pusa^), the stUil 
of ]iitrificatio]i is much nearer the surface and therefore pix^seut^ 
a more favourable condition for nitrogen assimilation by the yiaiiii! 
plants whose roots at the time do not penetrate deep enough. W itlt 
the coming in of the rains the principal seat of bacterial aclivitv 


» Memoirs, of the Devarimmt of Arjrivuifurp. in (’hemual Serif.n, vol, II, no. 2. 
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iioves downwards, and there is a likely loss of soluble nitrates by 
♦verflooding and drainage, and partly on this account and partly 
)ri account of the very rapid rate of growth, when the gliicoside 
’ormed is rapidly utilized to furnish higher and more complex 
compounds, there is less and less hydrocyanic acid obtained as the 
■)lant grows up until it is fully grown. Thus the accumulation 
i)f the acid in the young plant in normal years and its diminution 
pith the age and growth of the plants receive an explanation. But 
11 rears of scanty rainfall, as the vital activities of the plant are 
etardcd on account of lack of moisture, the utilization of the 
lyanogenetic compounds will probably take place nmch more slowly, 
Old the plant will indicate a quantity of the poison which it cannot 
,t once get rid of. These are, however, still suggestions and have 

0 he substantiated in the light of further experiments. 

It would therefore appear that the weather is mainly respon- 
ible for the development of the poisonous elements in the joivar. 
he soil is only of minor importance and is accountable only so far 
s it can hold up nitrogenous food materials to the plant. Brunich 

1 Queensland found that the poisonous properties of jowar increased 
rith improved fertility, and Treub^ stated that nitrates exert a 
irect influence on the production of hydrocyanic acid. Against 
lis there are American results^ that in a rich soil, however well 
rovided with plant food, an addition of nitrogenous fertilizers 
as been found to exert no appreciable effect, while in a poor soil 
lore appears to be an increase, though to a slight extent. The 
oil, therefore, though it may help in the production of the glucoside, 
I only a uiinor factor, and the weather, notably rainfall, is the 
ictor of greater importance. 

It is proposed to continue the study still further. 


’Tri'iii), M. An 7 i. Jard. Bot. BuiWnorg, 2. srr 4, pt. -- PP' (noted u\ Expt. 

Berord, vol. XVir, p. 347). 

'Jotirnal of Agricultural Re^carch^ vol. IV, no. 
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Table VI. 


Showing the percentages of hydrocyanic acid and of nitrogen in 
different parts of jowar plants at different stages of growth. 


Plot No. 

' 

Date 

HCN% 

N% 

' HON% 

1 in leaves 

N% 

in leaves 

HCN% 
in stalk 

in 

B. P. I 

8-617 

0-12100 

0-5060 






126-17 

0-06000 

0-6260 






26 617 




0-0128 

0-600 

0-00750 

m 


3 7-17 

0 03240 

0-5130 

0-0566 

0*677 

0*01660 

0-41)1 


107-17 

0-01870 

0-4580 

0*0452 

0-754 

0-00603 

0-3](j 

B. P- 11 

8 6-17 

0-09200 

0'4030 






12-617 

0 04500 

0*4920 






19-6-17 

0-09500 

0*3730 

0-0230 

0-495 

001500 

fi-lfl! 


26-6-17 

0-00420 

0-3880 

0-0075 

0-547 

0-00380 

o-!!i; 


3-7-17 

0-00930 

0-3580 

0-0143 

0*630 

0*00600 


E. P. Ill 

8-617 

0-12400 

0*4200 






12-6-17 

0-05700 

0*4750 






19-617 

0-(12[00 

0-3260 

0*0300 

0*496 

0-051C0 

0-21; 


26-7-17 

0-01260 

0*4460 

0-0136 

i 0*547 

0*01130 

0'3:;1 


S-7-17 





0*00750 

0‘S 

U. P. I 

25-6-17 

0*09100 , 

0*4660 


i 


1 

[ 

2-6-17 

0-09040 ' 

0*6040 


i 


1 


9-7-17 

0-02110 

0*4820 





( 

16 7-17 

0-00792 

0*6640 





Stunted plant) ... | 

23-7-17 

0(101)05 

1 

0-3504 

! 




(Strong plant) ... | 

23-7-17 

n-ni.530 


0-0317 

0-299 

0*00603 : 


(Stunted plant) ... 

30-7-17 

000754 

0-2030 

! 


i 


Do. ...| 

6-8-17 

0 00151 

0-2ft40 



1 


u. P. V 

25-6-17 

0-82900 

0-4800 



1 

i 



27-17 

0-82600 

0-6160 






9-7-17 

0*21600 

0-5660 





i 

1 

16-7-17 

0-00758 

0-4970 





1 

i 

23-7-17 

0-00650 


0*0098 

0*208 

0-00452 

D-ft)? 1 

(Stunted) ,,, | 

30-7-17 

0-01280 

0-2080 




! 

1 

1 

6-8-17 

0-00452 

0-2740 
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Table VII. 

Table of rainfall in inches, May to A ugust 1917, recorded in 
the Sabour Agricultural Sta.tion. 


Day of the 
month 

May 

June 

July 

August 

1 


1 9j 

i 0'{J7 

2i7 

2 




3 33 

3 

0-43 

0-03 


n-70 

()'45 

4 

5 


3 45 

0*20 

6 

0-85 




7 

0-05 




8 

003 


0 07 

d-12 

9 

(i*40 


0-45 

10 

11 

072 


0'3I 

OiS 

1 *53 

12 



1-00 

13 



i-lo 

0-04 

U 


0 46 


0*14 

15 


0 58 


0*04 

16 




17 





18 


d-17 

die 

1*96 

19 



o-lo 


20 





21 


d'32 


0 04 

22 


0 15 


23 


0*61 



24 



i-57 


25 


0*50 

0 28 

0*27 

26 



0-30 

27 

0-59 


1-48 

034 

28 

0*33 


0-50 

29 




30 

0*63 

d'55 

0-34 




31 
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GKAFTING THE GRAPE-VINE. 


BY 

IL V. GOLE, 

(t I'd pe'jjmv i’r, N as ik . 


Wk iia\ e great pleasure in publisliiiig this article by an actii; 
cultivator who has made experiments on his own accouir 
and liope it would be of special interest to the readers of tl- 
Journal. It is needless to add that contributions from intdj 
gent, pj'actical culti^^atorS; embodying the results of th 
experience, observations and experiments, will ahvavs ■ 
welcome to us.- -[Editor.] 


Among other advantages of grafting the grape-vine, it isclaiinr: 
that the ehect of gi'afting is to jjroduce a constant weakeiir 
of tlie scion with increased fructification, a greater nnmhcr 
closely set bunches with large berries, more juicy and frequent 
riclier in sacebariue matter, and an early ripening A Husinanu al 
believes that grafting increases fruitfulness, tlie temporary obstni. 
tion seeiiiiug to liave tlie effect upon tlie graft of making it prot 
more and finer fruit than on its own roots.^ He has also reciirtifi 
similar experience of other eminent growers. 

Tlie matter setuiied worthy of investigation and led nie 
uudeitalce a few experiments as already remarked in Bulfe 
Ko. 71 (of 1915) of tlie Bomhay Agricultural Department. 1' 
principal varieties of grapes grown at Nasik are only four. Bhofe 

^ Viala and Kivaz. “ Gruftiiig for Ainericau Vinos.” 

Eusmann. Grape-growing and Wine- making.” 
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liring a good cropper, is much in favour and largely grown, while 
] rkan, Sahibi, and Hafsi or Kali, being very shy bearers, are never 
gnwn beyond a few vines in a plantation, though these varieties 
an. decidedly superior. If grafting produced increased fruit- 
fiilno,s.s the problem here was to ascertain whether some of our shv 
iK'arers could be made to yield more and better fruit by grafting 
tlu'in on other stock. 

[ had no clear notions about the influence of the stock upon 
the .scion. I vaguely imagined that Bhokari, being very prolific, 
[night exert a favourable influence upon the scion. Also, as Kakari' 
Bahihi, and Kali are very vigorous growers, producing abmrdant 
joliage— perhaps at the expense of fruit— I should be able to check 
iliLs habit of vigorous growth by selecting a stock which was a 
iinderate grower by habit, such as Bhokari. On these considcra- 
iiuts I decided to use Bhokari as stock. 

The next point was to select the method of grafting. Various 
netliods of grafting and budding have been suggested. As I had 
'cry little experience in grafting, I chose to operate in four different 
iQiiimers, namely 

(1) Grafted cuttings^ 

(2) Grafting by approach, 

(3) Crown grafting, and 

(4) Side-cleft grafting. 

Graftet) cuttings. 

For successful grafting it has been found that the tenpierature 
loiild not exceed 20“ or 2oT. As cuttings could only be obtained 
the begimiing of October, I tried grafted cuttings at this time, 
•ough the temperature condition was not favourable. All tlie 
ials failed successively for three years (1914 to 1910). In pre- 
iring the graft the cut has to be made one-half to one inch above 
id below a node upon the stock and scion respectively. This 
1 die knitting surface much too small. The grafted cuttings 
iild have been kept for callusiug in fresh moist sand before they 
re .set to root. I admit that I had not followed tliis instmetion. 
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Be It from whatsoever cause, none of the grafted cuttings rooted 
and I gave up the trials after three years. 

Grafting by approach. 

In 1913 a mdi from the Ganeshkhind Botanical Garden, 
Kirkee grafted on two Bhokari vines in one of my plantation 
operating by the usual method of grafting by approach (tong* 
graft). Both the grafts knitted well and were successful. Fakai 
cane.s were used for scions. Both grafts were pruned in April, 199 
to form the head. One of the grafts was accidentally destrop, 
while ploughing. The other graft was again pruned for fruit ' 
October, 19U. The stock of this graft is 40" long and the Sirit 
after heading in was 24" long. It gave, six bunches of good siz 
while there were only four small bunches on the parent vine, that: 
from which the scion was taken. The result was tolerably fair ai 
encouraging. This graft is bearing splendidly every year. 

I have found that grafting by approach is a much surer metli 
the grafts knit well and the chances of failure are few. I hr 
other grafts prepared by the approach method. One is beani 
fruit beautifully. The length of the stock is 24" and that of l! 
scion after heading in is 40". Three other grafts had to be Irai; 
planted elsewhere in April, 1917, as they happened to be iiu 
isolated condition, but they have not as yet recovered fromi: 
shock. 

But there is one disadvantage with this method. As ti 
number of vines for the scion is only limited in a gi\'eu plaiitah: 
only a few vines can be grafted by this method. I thought ' 
trying a method which shall be quite independent of the po^itii' 
of scion vines, Avhich is described below. 

Crown grafting and siDE'CLEi*n’ grafting. 

In October, 1914, I tried 10 crow grafts and 10 side-del t graft' 
Four crown grafts were put up below the ground and the rest 
the ground. Only one graft above ground knitted well iiiul 
successful. Again, in the following year, out of nine crown grf 
and nine side-cleft grafts, only one crown graft above ground! ^ 
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juccessful. The trials in 1916 and 1917 failed to give even a single 
Hiocessful graft. From this it appears that crown and side-cleft 
pafting are much more difficult and cannot be practised as a general 
iiethod. 

So far my object had not been attained. I wanted to find 
)ut a method of grafting by which the variety of any existing 
plantation can be changed at will. A new plantation can be put 
lip by growing together and training mixed cuttings of different 
^'arieties, and when the heads are formed, the choice variety may be 
jrafted upon another stock by the approach method. I have 
ibtained a few grafts in this manner. But it takes up much time 
io train the vines before they can be grafted upon and, therefore, 
breign Varieties cannot be propagated rapidly by this method, nor 
san their possibilities judged within a short time. Crown and 
side-cleft grafting have a greater significance in the case of un- 
tried and foreign varieties ; for, by these methods, these varieties 
jan be introduced rapidly and their possibilities judged. 

Results. 

As a general rule, Fakari vines on their own roots bear quite 
ndifiereiitly. They will not bear fruit at all .or bear a few bunches 
i\hich are quite out of proportion to the large bearing surface on 
he head of the vines. All the grafts are bearing fruit regularly 
fom the very second year. The quantity of fruit will depend on 
he bearing surface. As the age of the grafts advanced, the heads 
fcere well formed and the bearing surface had increased. There 
m a corresponding increase in the number of bunches and the 
reight of the fruit. I am writing this from my observations. I 
lave not kept regular records. Last year the weight of fruit on 
he graft (approach graft of 1913) must have been 15 lb. ; the other 
-pproach grafts yielded nearly seven pounds of fruit ; the two crown 
|iafts bore quite to my expectation. This year the approach grafts 
f 19] d had 42 bunches, which weighed 22 lb. (Birds are responsible 
w considerable loss of weight ; only the actual weight is given.) 
^he other approach grafts had 19 bunches which weighed 14 lb. 
-lie photograph of one of these two grafts (Plate 1) will give a 



120 ACEICULTUBAL JOURNAL OP INDIA [XlV, I, 

good idea of the number and size of bunches. The number o[ 
bunches on the CTO^vn graft of 1914 was 17 and- weighed 7-1 Ih, 
while the other crown graft of 1913 gave 13 bunches which weigher] 
6 lb. The bunches on both the grafts were mildewed,, whicl 
circumstance has adversely influenced the weight. Many of the 
bunches were of large size. The berries attained normal size. Oa 
the other hand the berries on some bunches were undersized. Neat 
each crown graft (close to it) is a companion or sister Bhokftn 
vine which is also in bearing. The grafts are not photographed at 
it was difficult to isolate their bearing canes from Bhokari for tb 
purpose of photographing. In one of my plantations there atf; 
150 Fakari vines on their own roots. They bear fruit indifferentl 
and are not even paying the cost of their cultivation. This is ti 
first time in five years that they have borne fruit to an appreciali 
extent. The total weight of fruit on these 150 Fakari vines wa: 
•29(i lb., or a little less than 2 lb. per vine. The average yield froa; 
Bhokari vines is 12 lb. to 15 lb. Individual Bhokari vines do bea: 
20 lb. to 23 lb. of fruit. From these figures it will be seen that th 
grafts gave considerably increased quantity of fruit, far in excess c 
the average of 2 lb, on the 150 Fakari vines on their own roots. 

Conclusion. 

It appears that grafting the grape-vine increases fruitfulnes, 
The grafts give larger and closely set bunches. In some bunclei 
the berries attained normal size, while in others they are mrdci'sizwi. 
The quality of the fruit is not changed appreciably. From iIk 
behaviour of four grafts, it is not safe to assert, as a general pr 
position, that grafting produces fruitfulness. The indications an 
how'ever, that it does produce increased fruitfulness. More e.xpc 
mental work is necessary. Experiments generally do not pay an 
are even costly. In other experiments with the grape-viiies- 
such as smmner piruning or pinching and spraying with aiunw® 
copper carbonate solution against mildew— I have gained; while ii 
trying the crown grafts I, have lost 40 well-established vines am 
permanently injured 40 vines by side-cleft grafting. Bcsidivs, sucl 
experiments in experienced and capable hands are likel.v to k 
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111, ore successful. If the record of my experiments be deemed inter- 
esting I hope others will undertake further experimental work. 

Next cold weather, I shall grow and train 60 sets of mixed 
( nttings. Every set will consist of 4 cuttings, two of Bhokari and 
two of choice Variety. Bhokari will be used for stock. For the 
srion, cuttings of Fakari, Sahibi, Kali, and Kandahari will be grown. 

AV hen the vines are established and heads are formed I propose 
to graft the choice varieties by the approach method. 



SOME OBSERVATIONS ON AGRICULTURAL WORK 
IN EGYPT, AMERICA, AND JAPAN. 

III. JAPAN. 

BY 

W. ROBERTS, B.Sc., 

Professor of Afjric allure, Agriculfural College, Lyallfur, Punjah. 


(ConeUidetl from page 280, vol. XIIT, pt. II.) 

I SPENT twenty-four days in Japan and confined my enquiriei 
to the subjects of— 

(a) agricultural education; and 

(h) introduction of agricultural improvements. 

Agricultural education. 

A great deal seemed to be going on in agricultural educatioij. 
especially in technical and elementary schools. Agricultural edii- 
catioii is in charge of the Department of Education in Japan. 

Imperial Unmrsity of Tokio. This has six Colleges or Faculties 
ciV., Law, Medicine, Science, Engineering, Literature, and Agricultiirr: 
the latter has 83 professorial chairs and over 700 students in ^11 
There are also 27 post-graduate students. 

The university is well equipped and has attached to it an expeiT 
mental farm together with a students’ farm and a demonstration 
farm which seem to be very well managed. The average age ol 
pupils entering universities in Japan is high, viz,, 2U years. This 
is due to the long series of schools through which a pupil must 
before he can be admitted to the university. The course at Tokio 
lasts three years. The number of regular students is 452 witi 
286 pupils in addition undergoing special courses. A 

( 122 ) 
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Agricultural Faculty is attached to the Hokkaido University, but 
(,]) a smaller scale. The undergraduate instruction is briefly as 
iollows : — 

Tcchnicdl These are the lowest grade and take 

jjiipils who have finished the compulsory elementary education of 
six years. The number of pupils in these in 1908 was 163 , 300 . The 
iiimiber of these schools now is over 5,000. In this connection 
I may note, some kind of technical subject is compulsory in the 
higher elementary schools. Three subjects are given, viz., agriculture, 
manual training, and conunerce, of which one or more is compulsory. 
The following table taken from the Outlines of Agriculture in 
Japan,” published by the Agricultural Bureau, indicates the system 
concisely : — 


Educational organs of agriculture. 


■ High edvcational organs 

Jurifldiction : j 

University ] 


Department of I Agricultural | Practical course of Agricnltiiral , Agricultural Agricultural 
Education i Uoliege of I Agricultural Col- School School suppletnen- 

i University | lege of University Stock farniing | Scriciiltural tary School 
' Higher Agricul- School ' School 

ture and Foreatry Hoi ticultui al j 

School School j 1 

Higher Serioul- Sericultm.il 
! 1 oral School School 

I Higher Horticul- 
j tural School 
I Training Institute 
I : of Agricultural 

Instructors 


Hfghcr agrwulturid technical schools. These take graduates of 
the middle school or those ecpially qualified. The higher technical 
give a three-year course and turnout men qualified to teach 
Jn the middle schools and primary scluxils. In this class we may 
leckou the practical courses given at the Universities of Tokio and 
Hokkaido. 

IgncuUural schools. For these, pupils who have gone through 
the six years compulsory primary coui'se and have subsequently 
done two years study in higher primary schools are admitted. The 
course in these schools extends over three or four years. Each 


Ordinary organs 

_ Organs for 

agricultural 

A Class I n Class , training 
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prefecture has one agricultural school of Class A, while many counties 
and towns have Class B agricultural school. I visited twelve of ti e 
various types of agricultural schools. The education is Very general m 
all of them with agriculture occupying from two to six hours a wed; 
uc-ordiiig to tlie class of school. The agricultural training is practic.il 
in all the middle and higher .schools. T give below the time-ta.hle 
of the Shizuoka Agricultural School, course three years: - - 


First year 


Second year 


Third year 


Morals 
English 
Algebra 
Kotany 
Japan L. 

Veg. cnltui'c 

(Chemistry 

Chinese classics 

History of Japan 

Sericulture 

Zoology 

Mathematics 

Drawing 

Gymnastics 

Physics 

Entomology 

Geology 

Geography 

Writing 


Honrs 

1 Algebra 

'2 Zoology 

2 L. Language 

2 Chemistry 

2 Physic.s 

;d Morals 

2 Veg. culture 

I Special veg, culture 

1 Chinese classics 

2 Maniire 

2 English 

2 Sericulture 

1 Drawing 

2 Insects 

1 Germs 

1 Plant diaea.se 

1 Cattle feeding 

1 Geography 

1 Botany 

Soils 
Forestry 
History 
Gymnastics 


Houi 


I Morals ... 1 

j Algebra ... 1 

Economic.s ... 2 

Chemistry ... 1 

Pathology ... 1 

<5ymnastic.s ... 1 

I Sericulture .. 2 

; Di-awing ... ! 

F. Language ... 2 

; C. feeding ... 2 

I Vog. culture ... i 

I Forestry 2 

I Japan Lan. ... o 

i Surveying , . l 

I Fruits ... 1 

i Physics ... 1 

Manure ... 1 

Chemistology ... 1 

Geometry ... 2 

Agri. law I 

Technical agri, ... 1 

Marketing of agricul- 
tural products 1 


;hi 


Si I 


The course liere is tyjiical of most of tlie middle and higher 
grade agricultural schools. The subsequent career of gradu;itr> 
is given below 


SJnz^ioka Ac/ n cultural SchooL 

Gradiuitei;- ... .. ,,, ... *>>8 

At home . .. 3)6 

Government office ... ... , ... ... (3:1 

Various schools ... ... 7ii 

Agricultural Society ... 19 

Under counting or prefecture experimental station ... -1 

To banks and other commercial hou.ses .. ,, Pi 

To higher agricultural school . ... ... 19 

Military service , ,, , , ., ‘M 

In foreign countries ... U 

Dead ... ... ,, . .. u, 


One of the best agricultural schools I saw was at Kyoto. 
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To bring out clearly the relation of agricultural education to 
pjieral education I give below the ordinary school courses in 
.Japan : — 


Gmeral fxlufation. 

(11 Six years’ ccrmpulsory elementary education 
(:') Two years’ optional elementary education 


{?}) Middle school course, 5 year.s 

( 4 ) Higher and technical schools, 3 years 

(.*) Univeraity 


Agricultural education. 

None. 

Candidates who take this, have choice of 
3 subjects, m., coinraerce, manual train* 
ingop agriculture, one of which must he 
taken. 

Agricultural schools of Class B and Class A. 
These are of 3 or 4 years’ duration and 
do not lead to University, 

About 12 agricultural schools of this class 
exist Similar technical courses exist in 
the University, 

Agricultural College. 


It will be noticed from above that the elementary agricultural 
education tends to draw men from the regular road tci the university, 
Tliiis the middle school course in agriculture is for bo vs of 14 or 
15 to 18 years old and the bulk of tliem naturally go to their homes 
afterwards and do not look foi’ appointments, 

Tlie inclusion of agriculture with three optional subjects in the 
two years' (optional) elementary education is also significant. 

From the list of graduates of the Sliizuoka School given above 
it will be seen that by far the greater number return to their homes. 
This was a school 1 would class as (lass A .Middle School '* and was 
a Prefecture School. 

As to graduates of the higher technical schools, a great number 
of tliein go to a])pointiiients as teachers 
in lower schools and the education is so 
general tliat tliey are lit for any pi^st in 
the lower scliools. 

I gi^'e here a diagram taken from the 
report of the De])arftuent of Education 
for 1014 as to careers of graduates of 
Tokio, Kyot<K Tolu>ku and Ivyushu 
Imperial rni Versifies (also including 
gtadnntes of the old Sa]')p(U’o Agriculture School). 

The course to get through the univomity is so prolonged tliat 
^'oiupuratively few can ailord to go through it. A great deal of 
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agitation was going on with a view to reducing the number of years 
in the full course (19 at present). 

The number of students taking university courses in agricuh 
ture (400 regular and over 300 special courses at Tokio) does not 
seem high for a population of 70 millions and for a country with 
arge undeveloped tracts in Hokkaido, Formosa, Chosen, etc. 

To grasp the length of the educational course in Japan one 
may imagine a boy of six years starting school. He finishes com- 
pulsory education at 12 or 13. Then follows two years’ furtlier 
elementary course, five years’ middle school which brings him to 
19 or 20 years old, and then perhaps three years technical or higlier 
grade school before he enters the university. English is compulsory 
in all schools above compulsory elementary schools. Discipline 
is invariably excellent. Great stress is laid on loyalty. Drill 
and military training is a feature of all higher schools. The wearing 
of a distinctive uniform is very general in schools in Japan. The 
development of agricultural schools has been very rapid and in 
consequence many of the teachers are not well qualified, but on 
the whole I was much impressed with the headmen in all the schools 
visited. 

In the short time at my disposal it was impossible to go into 
every detail, but the above is sufficient to show the great importance 
attached to elementary training in agriculture, a brancli in which 
India at present is gravely behindhand. In America also a great 
deal was being done in elementary agricultural education, l)ut 1 
had no time to see any schools. I saw Texas and California State 
Colleges : they were doing good work and have coiases very similar 
to our vernacular courses, besides the ordinary degree classes. 

Agricultural improvement. 

A great deal of work is in progress in Japan on rice — mainly 
varietal work. Some thousands of varieties seem to be grown and 
the subject is a difficult one. It seemed to me to be tackled on 
sound lines in most places. 

Reorganization of holdings. Here is the most conspicnoiii^ 
success of this nature I came across/ Already over 10 per (’crit. 
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qI rice land has been readjusted into regular and compact holdings. 

secure readjustment a majority of the farmers in any tract must 
b( in favour. Formerly two-thirds majority was necessary, but the 
benefits were so soon realized that at present only a bare majority 
is required. Various bounties are given and certain remissions of 
larirl revenue to encouiage the practice. A good deal of proselytizing 
goes on also and a persistent campaign is conducted in favour of it. 



’VETERINARY RESEARCH: SOME RECENT 
CONTRIBUTIONS. 

EPIZOOTIC LYMPHANGITIS. 

Boquet, Negke, and Roig.— First Attempts to Prepark a 
Vaccine against Epizootic Lymphangitis. Bull, Soc, Pf4, 
ExoL, Vol. XT, No. 7, July, 1918. 

Hitlierto it has not been possible to prepare a vaccine against 
epizootic lymphangitis because it has not been possible to obtain 
cultures of the parasite in series. The authors have obtained soiiip 
cultures from Rivolta which have enabled them to make soni? 
experiments in this connection. 

They have ascertained that animals that have been affected 
for a period of fifteen days or have recovered from the disease 
yield a serum that is rich in antibodies, and further that recoverv 
from natural or experimental infection confers immunity. 

It has also been observed during the treatment of the disease 
with sterilized cultures of the parasite that in the benign form tlie 
disea.se is checked after the fourth injection. The authors have, 
therefore, been led to try heated cultures as a vaccine. 

hoi’ the preparation of the vaccine the growth obtained on tk 
surface of Sabouraud s medium was first ground up in a mortal 
dry and then emulsified with salt solution, the salt solution beiii? 
added lu the proportion of about 30 c.c. to 20 eg. of culture. 

rile vaccine so prepared was sealed up in tubes and heated 
to 62°— 64X'. for an hour. 

lour injections of 5 c.c. each were given subcutaneously ou tk 
side of the neck at intervals of eight days. 

lour horses were inoculated in the manner described ''Tvitliout 
producing any lesions beyond a slight transitory swelling. EigW 

t 128 ) 
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(lays later two of the animals were inoculated subcutaneously with 
4 c.c> of emulsion of culture which had not been subjected to heat ; 

, Viter a period of incubation of four to six weeks there developed 
iii these animals either a generalized lymphangitis or a localized 
jf sion at the point of inoculation* 

No healthy horses were available to use as controls, but two 
ral)l)its were inoculated with the same culture as the authors had 
previously found that inoculation of rabl)its leads to the formation 
of a local lesion. 

The two horses vaccinated but not inoculated with living 
rulture were kept under observation for three months without 
showing any symptoms of infection. It is, therefore, concluded 
that heated cultures can be injected with perfect safety. 

Of the two Irorses which received botli vaccine and culture 
one developed a sterile a])scess at the seat of inoculation, and at the 
seat of inoculation in the other there developed a small nodule about 
the size of a pea, which disappeared eventually. 

Both of the control rabbits developed abscesses in Avhich 
eryptocooci could be found, thus proving that the cultures had not 
lost their vitality or pathogenicity. 

All the vaccinated animals were mixed liaphazard witli seriously 
ihcctod animals, yet none of them contracted the disease. 

Tlie authors state that they do not draw any definite conclusions 
horn their experiment, but state that it does indicate the possibility 
of inoculating against the disease Avith sterilized cultures, and that 
the investigation will be repeated. 

XectEe, Boquet, and Roig. — T itE Mvcotherapy of Epizootic 
Lymphangitis. Bull, Soe, Path, FacoI,, Vol. XI, No. 7, July, 

1918. 

In this paper the authors record their first attempts at treating 
cases of epizootic lymphangitis with vaccines prepared from artificial 
taltiues which they have been able to obtain of the organism. 

The vaccine Avas prepared in the same Avay as has been already 
reiened to in another abstract dealing Avith the same subject taken 
koni the same jounval. 


9 
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Tlie vaccine was injected at inteiAals of eight days, and th 
initial dose was 2 c.c. The successive doses were increased iu 
1 c.c. up to ii luaxinuuu ot 3 c.c. wliicli dose was not exceeded. 

The injections were made on the .side of the neck and thi 
horses treated were not .subjected to any other treatment ; abscesse: 
were not even evacuated. 

In all, fourteen horses were submitted to treatment, but ol 
these four could not be given the full treatment owing to difficult io; 
of comnninication. 

Of tlie ten aniniBls which received the full course of treatmeiitj 
eight made conij)lete recoveries, while the remaining two whici 
were the subject of severe disease of long standing died of intercurrem 
disease during the treatment. 

A detailed statement of the ten cases is given, and these are 
divided into two groups according to whether there was cording 
of the lymphatics or not. 

From the description of the detailed cases it would appeal 
that in practically every case the injections of the killed vaccine 
caused abscess formation, and that recovery I'esulted in from one 
to three and a half months. 

In a summary of the immediate results of the inoculations]! 
is stated that during the first 24 hours there develops at the seat 
of inoculation a hot painful swelhng about the size of the paliii 
of the hand or a little larger. This swelhng disappears in three or 
four days, but the area is still painful for several days longer. Fhere 
is also a febrile reaction on the day following the injection, wliicl 
lasts for two or three days. 

NEGRn ANT) Boquet.- The Cultivation in Series anh thi 
Development of the Parasite of Epizootic Lymphancuti?. 
AfU(. Inst, Past,, Vol, XXXTT, No. 5, May, 1918. 

This long paper does not lend itself easily to summariziition 
in a brief manner; a translation of the general conclusions draw 
by the authors is, therefore, given : 

Pus containing cryptococci, taken aseptically from an un- 
ruptured bud and sown out upon an agar medium made froi^ 
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In.rsc dung and covered with a maceration of equine gland tissue, 
\;.‘Ids visible colonies which can be transplanted upon the same 
nivMiiuiu or upon Sabouraud’s agar at first with and subsequently 
wdiiout the gland maceration. (Details of the preparation of the 
dun" agar and the gland maceration are given in the body of the 

paper.) . 

With successive subcultures the cultivation of the parasite 
l)(*i;oiues more easy, and it develops more rapidly. After a number 
oi passages it can be transplanted on to various media containing 
apir. gelatine, potato and carrot. 

The optimimi temperature for cultivation is 37°C. At this 
temperature the colonies upon Sabouraud’s agar have a sandy yellow 
colour. They are ^\^'inkled, and scattered over them are a number 
bf little downy white spots. This downy appearance is more pro- 
lioimced at lower temperatures. 

I When first sown out the cryptococcus becomes swollen and 
louuded, and drops of oil make their appearance in its interior. It 
iiieu develops double contoured mycelial threads which produce 
External spores. 

In subsequent subcultures tlie young colonies are composed of 
jgeptate mycelial tubes with thin walls. 

In older colonies tliesc filaments disappear after having produced 
external spores by a process of budding. The latter give rise to 
Bcptate mycelial tubes with a double contour and to chlamydospores. 
Ihey are identical with those which arise by a process of budding 
from the rounded forms of the cryptococci. 

i The rounded form of tlie parasite as it occurs in primary cultures 
^ud the external spore are therefore the points of origin of exactly 
Similar thread formations, and it would appear that the cryptococcus 
|s the form of multiplication within the body which corresponds 
|o tlie external spore. 

I b e have established the fact that the parasite is able to multiply 
pthe iinrse's skin in the fonn of the threads referred to above — that 
f 1“ '^ay. as tubes showing a double contour and external spores, 
peiiriijag tQ observ’ations, which requires confeuation, 

|be < ] \ iitocoocus is developed in the horse’s skin by a process of 



J.j.) agkicultueal journal of INOIA [XIV, I. 

budding from the external spore. At the moment when .buddi.if 
takes place the spore has only a thin wall. 

In old cultures the segmeiits of the mycelial tubes become 
detached from each other and have a twisted appearance. 

florscis inoculated by scarification or intra-dermally uitli 
<-vdtures of the parasite develop absces.ses containing the cryptococcm. 
(Subcutaneous inoculation Jesuits in the formation of abscess^ 
which may subsequently become generalized by way of the 
lymphatics, thus producing the clinical picture of the natiiml 
disease. 

Crvptococci appear in tlie lesioi:is from three to four weeks 
after inoculation. They are at first free and appear as small ovoid 
bodies with thin walls. They then acquire a double contour, and 
the majority of them arc to he found within the leucocytes. 

The serum of diseased animals gives a positive result by tlic 
fixation test with cultm^es of the parasite. Antibodies can hb 
showm to be present in the blood about the twentieth day after ih 
disease makes its appearance. They persist for a long time aftf*] 
recovery, 

A horse which has recovered from a primary attack of l}mipliaii- 
gitis is resistant to a second inoculation with culture. 

To sum up, we have succeeded in obtaining the development ('i 
the cryptococcus in the mycelial form. AVe have been able lu 
obtain cultures of the organism in series. 

A?e have established the multiplication of the parasites in ti 
horse's skin in exactly the same form as in cultures, 

A\ e have reproduced the disease experimentally by inoculatioi 
with cultures and have shown that the cryptococcus makes it 
appearance and develops in the lesions produced. 

TVe therefore think that the cryptococcus is the inultiplioatioi; 
form within the horse's body of the organism which we have de- 
scribed. 

The parasite will only be able to be classified when its sexiiiil 
method of reproduction is accurately known. 
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RINDBRPBST. 

7oiNGBERG.— T he Immunity to Einberpest oeNellore (Inbian) 
Cattle and of various Nellore-Native Grabes. PMUj)- 
f ine Agricultuml Review, Vol. X, No. 4, 1917. (Ex. Twp, Vet, 
Bull, Vol. VI, No. 2, 1918. Original not available.) 

It bas been found that Nellore cattle adapt themselves readily 
to the conditions in the lower altitudes of the Philippine Islands and 
that when crossed -with Native or Chinese dams a good type of 
aiiinial is produced. 

The idea was prevalent among Philippine breeders that the 
iimminity possessed by Indian plains cattle to rinderpest could be 
transmitted to half-bred progeny. The author produces evidence 
both from field and experimental sources which shows that this is 
not the case. 

The following conclusions are drawn up : — 
f (1) The pine Nellore cattle are very highly resistant to the 
Philippine strains of rinderpest, the mortality being insignificant. 
They are not, however, absolutely immune. 

! (2) In the case of Native cattle the infectivity of the virus is not 

Appreciably attenuated by being passed through Nellore cattle. 
This fact makes the latter very dangerous as conveyors of disease, 
m they may react without showing clinical evidence. 

I (3) The half-bred Nellore cattle do not inherit the high degree 
^ resistance to rinderpest possessed by the Nellore stock. In 
infections of moderate virulence they apparently have somewhat 
|iiore resistance than the Native animals, but in \ irulent infections 
Ihis resistance docs not afford them any protection. 

I (4) From the inconclusive evidence at hand, the three-fourths 
pvellore-Native grades appear to have a greater resistance than 
|he Native stock. 

I . . 

I (o) The rinderpest problem of the PliiHppine Islands cannot be 
iolvcd hy the importation of Nellore or other Indian cattle unless 
possibly ])y carrying it out to the extent of practically eliminating 
jbe Native stock. 
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parasitology. 

(’hattox.-Microfilaria of the Domestic Cats in Southkiln 
Tunis. Bull. Soc. Path. ExoL, Vol. XI, No. 7, July, 1918. 

Tkc parasite figured and described in tbis note was found in 
two out of twenty-six cats examined. 

lu one of these they were scantily present in the blood at po.^t- 
luortcm, and in the other fairly numerous. 

There is no information as to whether the parasite is presfiu 
periodically in the blood. 

The parasite appeared to be devoid of any sheath. In prepava- 
tions fixed with osmic acid, it ranged from 240 to 350 microns ii 
Icimtln and from 7 to 9 microns in thickness. In view of the fne 
that the longer })arasites were thinner than the short ones, it woiilr 
appear that the difi'erences in thickness were accounted for lj\ 
contractions. The anterior end was obtuse and the posterior ven 
slender. 

There was no discoverable stxiation of the cuticle. The autlioi 
tifinks that the parasite bears some rescmldance to Filarla imtf’m 
which is known to occur iji Tunis. 

YaKIMOW, SoROCHOS, KoSELKINE, \VINOGRADO^V, Demidow-^ 
ifilCROFILARIASLS OF HoRSES IN TuRKESTAN. Zeitsclu'. J. 
litfeklions Kmnkh. etc. d. Ilaustiere, \o]. XYI, Xo. 4. !9i.). 
(Ex. Trop. Vet, Balktin, Vol. \T, Xo. 2, June, 19] 8. Drigid 
not available.) 

Examination of horses in military and civil possessi<.>]) io 
Turkestan showed that the former were far more severely atfccml 
than the latter. The maximum percentage infected in militaiy 
units was 37*6. The niaximuin discovered among civil horns 
was 8*1, 

The symptoms presented were abrasions of the skin due to 
irritation, especially about the nostrils, cedematous swellings ofth 
chest, abdomen and limbs, and in sojul* cases rapid exhausti'Ui xii 
dyspnoea when the animals were put to work. 
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The hsemoglobin content of the blood fell to 60 per cent. There 
very marked eosinophilia, lymphocytes were increased in 
.unbers and polynuclear leucocytes showed a corresponding 
(i,:crease. 

The filarise possessed a sheath which projected beyond both 
f iids of the body. 

The body of the parasite, which was rounded anteriorly and 
tanered posteriorly, measured from 169 to 267 microns ; while the 
tf>tal length of the sheath ranged from 270 to 323 microns. 

No diurnal periodicity was observed, and subcutaneous inocu- 
lations of infected blood into a horse, ass, and two sheep failed to 
produce infection. 

Intravenous injections of salvarsaii were without effect. 

The authors believe that this parasite differs from those pre- 
viously described as occurilng in horses and suggest the name 
Microfilaria nince koU-yahimovi for it. 

Mol'chet.— Some Anatomical Lesions produced by Nematodes. 
Bull. Soc. Path. Exot,, Yol XI, No. 7, July, 1918. 

Tlie author describes in this paper some lesions which he found 
in the organs of a leopard which had been poisoned with strychnine 
on account of the depredations it caused among goats at Kangomba 
(Tanganyka). 

The whole of the intestinal wall starting from a point 20 centi* 
metres from the stomach to a point 30 centimetres from the ctecum 
was scattered with nodules which numbered about a hundred. They 
projected from beneath the serus membrane, were about the size 
of peas, and were of a bluish colour. The nodules were cvstic and 
the walls were from two to three millimetres in thickness. Inspec- 
tion of the mucous meinbrane showed that the cavities of the evsts 
<’omiuuuicated with the lumen of the intestine by small openings 
uiie millimetre in diameter. Kacli of iJie cysts contained 
worms from one to two centimetres in length. A small 
ijuiiinn- of the cysts appeared to have no orilice leading into 
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theii iDfe 3 stines, this was particularly the case with the small 
of them. 

The worms were identified by Bailliet as Galoncus pemiciosn^. 

Van SaCEGHEM.— GaSTRODISCUS iEGYPTIACUS (COBBOLD, 1876), 

Bull. Soc. Path. ExoL, Yol. XI, No. 5, May, 1918. 

Although the author's observations are incomplete owing to 
his having been compelled to leave Zambi where he was working, 
lie gives the results of some of liis investigations. 

The eggs of Gaslrodiscus cegyptiaciis are easily discoverable 
in fresh fieces of infected animals. They measure 150 to 17(1 
microns in length by 90 to 95 microns in width. 

Apart from a polyhedral shaped mass in the centre the eggj 
show no evidence of segmentation at the time of laying. Afte 
three weeks’ exposiue to a temperature of about 28^0. (the averacrt 
tempei’ature of the laboratory) the contents of the eggs beconif 
\'ery granular. 

Segmentation takes place whether the eggs are kept id a 
liquid medium or not. After some days a little vermicule 
visible in the egg. This executes intermittent movements and 
ciliated. 

The iniracidium having escaped from the egg maintains Id 
vitality and executes rapid movements if the escape takes place]]; 
water. If moisture is not present it rapidly dies. The larv;; 
measures about 160 microns in length by 73 microns in width. Th 
anterior extremity is rounded and not pointed as in the case of tlie 
miracidium of iasciola liepahca. In view of the facts that enoiinous 
numbers of horses harbour this parasite in Very large numbers, afld 
that a country very rapidly becomes infected with the parasite- the 
natural conclusion is that the intermediate host of the ])arasite, it 
one ]s necessary, must be an extremely commonly occuri’ing one 
Ihe author thinl^s it is probably a common mollusc. 

Ihe parasite is, as a rule, not responsible for serious distiiii'' 
auoes of health, but it may assist in producing ill health in aiiimaL' 
in poor condition. 
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Infected horses not infrequently suffer from colic, and the author 
lias found tincture of opium ivith the addition of ether the best 
rreatment for this. 

Arsenic appears to be valueless for the expulsion of this wojm. 

The only prophylactic measure that can be adopted is to prevent 
liorscs drinking on marshy ground and feeding grasses cut in marshy 
jilaces. 

\'ax Saceghem. — The Cause and Treatment of Granular 

Dermatitis. Bull. Soc. Path. EaoL, Vol. XI, Xo. 7. .July, 

1918. 

According to the author of tlii.s paper the cause of summer 
sores i.s the larva of Hahfonema musccB. 

Some larvse of Musca domestica, which had Ijeen bred in the 
khoratory, were placed in the dung of a horse known to be infected 
with Habroiiema muscm. 

Seventy per cent, of the flies which developed from these larvfp 
were found to be infected with the larvte of Eahronema musccB. 

This infection takes place during the larval stage, but not 
during the nymphal stage. 

The larva; of Habronemi arc capable of surviving for 1-2 hour.s 
in a liquid medium. If they are placed on the hair, or on a shaved 
area of .skin of a horse, they show no tendency to pierce the skin, but 
il placed on lesions covered with scrum they show a great tendency 
to peuetmte. 

The author has observed small parasitic nodules on the mem- 
Waaa iiictitans and has produced the same lesions exiDerinieutally, 

iieatment is both prophylactic and curative. 

The administration of arsenic in doses of i to 2 grammes daily 
«liould. ill the author's opinion, be bcneticial in destroying the 
ki'vai in the horse^s stomach, 

^iuoe tlie larvae are rapidly destroyed in manure heaps which 
goiiorating a good deal of heat, it is passible to reduce the chances 
of iuh-:tion by burying the fresh dung daily in a fermenting hea|h 
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1 • 1 .fR tRp lan-fP of the worms aad of the flies whi-1, 

Bv this means both the lan ae . a 

are likelv to become paraeitiaeci may be kiW- 

DatiEg tbe kot tvcalhet all w.»»<la It' ‘>'■““1 

‘”'t S'. l-o-Eg <0. ‘-“"f 

1 nf “ nl'ister ” 100, alum 20, naphtha) me 

advises a powder composed of plaster , r 

10 or aeme -tet l'“«' ’‘T''* 

off flies, is very adlierent, causes vapid drying of the wound, and o,i 
of its bitter taste prevents the animal from hiting itself. 


trypanosomiasis. 


,^m-GKNT Ed. an-u Et., Eolky ano Lheritike.-The Mortality k 
El Debar Try'paxosomi-ASIS of the Dromedary. Bull. o«, 
Path. E.mt.. Vol. XI. Xo. 7, July, 1918. 

.-VccordiMg to .Vlgevian caiuelmen El Debab in the dromedatv 
runs a. course ranging from some months to several years, ami 


iisuallv terminates fatallv. 

'I'iic authors have had under observation a couple of naturallv 
infected animals. Both died four months after infection. 

An experimentally infected dromedary appeared to have jiiaik 
a complete recover v after on(‘ and a half monthb. 

It is pointed out that bad management is not infrecpientlv a 
predisposing cause of death among infected animals. On the utliu 
hand, the absence of clinical symptoms often leads to the dealioi 
animals being attrilmted to bad management, ^vhereas tlicv iin- 
in reality infected with trypanosomes. 

About 10 per cent, of Algerian dromedaries are infected. 


Velv.— O ccLAU .vxo Logomotur Distukbaxges in EQIIM' 
PANOSOMIASIS IN MOROCGO. BulL SoC. Path. Lxoi., 

Xo. 7, July, 1918. 

Lesions of the eye, while fairly constantly observed, liave. not 
the same importanci^ as tlic disturbance of the locomotor a]>p-u^ou> 
The conjunctiva mny be distinctly y(dlow, but this i' 
times masked by congestion. Petechiic of various si-ies arc puHiit' 
These arc at first red in colour but subscciuently acquire a purple uitt- 
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The eyelids are cedematous aud the eyes lialf-closed. There 
i'lay be erosion of the conjunctiva associated with profuse lachryma- 

i;On. 

These lesions may be present in varying degrees of severity. 
The locomotor disturbances are by far more constant, but these 
also vary in severity from case to case. They range from mere 
wpiikness, which is usually more pronounced in the hind limbs, to 
actual paralysis. 

On a number of occasions the author has observed complete 
iiicu-ordination during febrile attacks. In every case in wliicli 
lucoinotor disturbances have been pronounced, there has been 
incontinence of urine, 

MISOELLANSOUS. 

McCclloch.— The Stability of an Alkaline Hypochlorite 

Solution. JL 72. A. J/. C., VoL XXX, Xo. 5, May, 1918. 

The experiments detailed by the author of this short paper 
were carried out with tlie oljject of ascertaining the value of an 
alkaline hypochlorite solution as a sterilizing agent— such a solution 
lia\ing been put on the market as an efficient water sterilizer. The 
experiments were carried out at ^Vellington, India, The author 
concludes that a solution containing calcium liydroxide. calcium 
hy])ochlorite, aud sodium hypoc‘iilorite, witli an average amount 
of available chlorine of 3*5 per cent., of which 0-35 per cent, was in 
the free state, is not much more stable than bleaching powder and 
is of little value as a stable sterilizer in tropical countries. 





SILK AND SILKWORMS IN THE FAR EAST. 

Beuiff iiiformatioH yulhered dih'iiHi a m-ent visit to Chino , Japan, Korea 
Mnnchuyia, aiid French l)uhi~China. 


Di' 

f ’OMMISSIONEK AND Mrs. i^OOTH-TUCKKR, 

I. South China. 

Oahton. The Canton variety of silI™’orm is a multivoltiue. 
producing crop after crop in quick succession all round the year. It 
is closely related to the Mysore silkworm, and produces small 
cocoons but with a very good quality of silk. The cocoon is not 
worth exporting, except in the case of pierced cocoons which art 
exported as waste silk. The price when we were at Canto 
averaged about 83 dollars per picul of 133 lb. 

In regard to colour of cocoons and, silk, this varies. Then 
are some which are the same light greenish colour ;is the Myam 
and others which have the rich yellow of the Bengal, but the bull 
are pure white, and only the last mentioned are used for prodminj 
reeled silk for e.>5:port. 

There are large filatures engaged in reeling this silk whiih is 
eagerly bought up by foreign merchants. 

A Ver) ,aigo proportion, however, of the cocoons are icelni 
and made into silk fabrics in China. 

there are a number of small weaveries in Canton working 
with Chinese handlooms of a very ancient pattern. The wwt 
turned out is, however, excellent. 

It was noteworthy that a great deal of the raw silk is iiutw 
the looms without being bleached, the fabrics being bleached after- 
wards. On the other hand, a good deal of the raw silk is 
before being i)ut on the looms. 

( llu j 
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On some of these old-fashioned looms patterns of beautiful 
(j,*sign are worked by means of a very ingenious Jacquard arrange- 
ni'Uit, if so it may be called; a weaver sitting above the loom and 
l^nilling intricate number of threads to work the healds. No 
nirangement appears to have been made in Canton for introducing 
the much more simple Jacquard attachments, although the present 
plant certainly produces very satisfactory results. 

The Silk Expert who kindly assisted us in our enquiries and who 
had had eight years’ experience in the country, told us that he did 
]iot know of any school in South China for the instruction of the 
Chinese in superior methods of either rearing worms, reeling silk, or 
vreaving, but the industry is so extremely ancient and the Cantonese 
-arc so very painstaking and careful in attending to details, that 
the whole industry is carried on with great success both as a cottage 
industry and otherwise. Recently, however, large filatures have 
been organized on the European modal, and these appear to be 
veiT prosperous. 


II. North China. 

A\'e visited Shanghai, Pekin, and Mukden, and made enquiries 
at various centres. Here we found three excellent varieties of 
cocoons, namely, Wusih, Shewshing and Hupeh. Experts whom we 
consulted told us that, in their opinion, the Wusih and Shewshing, 
which are white cocoons, are superior in quality to the Italian. 

The extreme care and attention which is given by the Chine 
to the cultivation of their silkworms, and the long period that the 
iudustry has existed will account for its great success. Government 
is now taking considerable trouble to establish silk schools in 
different parts of the country, so that improved methods may he 
introduced. 

We were able to get a supply of Wusih and Shewsliing eggs for- 
^^arded to us and have hibernated them in Simla and are sending 
them out to various centres throughout India, as well as to all 
Government institutions with w^hich we are acquainted. This we 
are doing free of charge although the experiment has cost us a good 
deni, 'we are satisfied that one, if not both, of these varieties, 
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may Le of extreme value to us in India and may be better suited 
to dre elimatc than either the French or Italian varieties. Wc 
have asked the different centres to which the eggs are being sent 
to kdndlv report the result. The North China cocoonharvest is h 
.Tore and .Tulv ii' the hot weather, and hence it is probable tltat 
tins kind ol silk-vvorm would be well suited to India. 

The North China sillnvoims are univoltine and the cocoons, 
as in the case of other univoltines, are far superior to the multivo]. 
tines of .South China. 

AVe may here remai'k that the univoltine variety has one great 
advantage oAor the multivoltine, inasmuch as its care does not 
interfere with the growing of the ordinary crops. It is usually 
produced at a time when agiioultural labour is, comparatively 
speaking, free, and helps to supplement the revenue from oth^r 
crops without interforiiig with them. 

In making investigations on this question iii Prance and Italy, 
ex})erts there said to us that they did not care to introduce miilti- 
voltiiie varieties into Europe becaiis^T it was found that they inter- 
fered with other and more profitable crops, which was not the case 
with the univoltine. Ihis is a ]X)int whit^h should be borne in mind 
The agriculturist naturally looks for profit and the introductioncf a 
crop which pavs better than silk has lieen known in some knailities 
to lead to a wholesale destruction of mullxirry trees, as was th 
case some years ago in parts of Italy. 

There is an immense demand for the above three kinds of 
cocoons in the (hiuese filatures and high rates prevail so that the 
cultivation is extremely profitable to the people. The Yangtse- 
Kiaiig river forms a splendid highway for their transportation to 
the filatures on the coast, and this, in the absence of railwuays, help;? 
in the produ(;tk>n. 

Both the Shewshing and Wusihs are pure white cocoons, whft 
the Hupehs are a rich golden yellow. The Hupehs appear only to 
have been recently introduced to the filatures and were at lir?t 
looked upon as inferior. In fact reelers in some of the fllatare^ 
refused to use them, showing how strong is the feeling in 
in favour of white cocoons as opposed to yellow. It was neressarf 
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u mne of the filatures to begin with two or three basins and 
ri;>rlually work U]> others. 

The AVusihs are produced in a flat level country very like Bengal 
,i the Gangetio valleys, the summer heat being very great. The 
^hewshings are produced in a somewhat hilly country at an eleva- 
,io]i of about one thousand feet. The Hiipehs come from the 
uterior of China. 

The mulberry is mostly planted in the form of dwarf trees two 
)!■ three feet high, planted very close. Lately bushes have been 
utrodiiced, but as a rule only one or two stems are allowed to grow, 
md these are cut down yearly. The leaves are stripped off and 
ed separately, and the worms are reared on large round trays. Tlie 
nistom for cocoonage, viz., for the mounting of the silhvorms to 
pi'oduce cocoons, is to place bundles of grass, tied at the bottom with 
heir heads spread out. AA" omen gather the worms in baskets when 
hey appear to be ripe luid go round placing them on the top of the 
buiidles of grass to spin. The method is somewhat primitive, but 
jnswers its purpose. 

Aitother plan is to have a long straight rope with fiat stars 
b'.serted at intervals on which the worms are (‘ast to spin. Thev 
m not eucoui-aged to '' mount "of their own a (-cord . 

1he Chamber of Commerce and the Fi'ench Consulate in 
Shanghai are endeavouring to introduce improved methods amon^yst 
he rearers. 

'Ihe filatures are quite up-to-date, and the basins which we 
mv had five, six, and even eight buttons working. AA'omen are 
iiostly employed in doing the reeling, while men supervise and 
iparch the work. 

ft is not found necessary to re-reel, as the reeling itself is ex- 
sreinely good. In a filature which we visited we were told that all 
he ra\c silk they produced was marked as 100 tavelle, that is. with- 
hit any breaks, while the variation in denier was merely fractional. 
I^t the time of our visit this raw silk was fetching 7 American dollars 

pound (not kilo,), equivalent to Rs. 21 per lb. 

A\ here large numbers of buttons are worked, the cocoons are 
P^^pai'od for the reelers by girls and the breaks are mended by 
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separate women who are employed for the purpose It is a Irotlt 
reLrkahle that they are paid by the day and not by results If 
however, they do not produce a fair days work, they are fu.ed. 
Owing to the high price of raw silk and the strong demand for if 
the number of filatures has enormously increased of late. 

The godowns for storing cocoons which we visited were nothing 
like so up-to-date as those which we visited in Srinagar. Thev 
are a good deal troubled with rats in the godowns, but rely on cat, 
ind traps for keeping these down-they are not able to use poison, 
The raw silk was packed with extreme care and not in the apparenth 
I'ough and readv manner which prevails in Kashmir. 

Sim-weaving in Pekin. AVe visited a very interesting weawn 
in Pekin which was much more np-to-date than the weaveries rl 
Canton. They had imported Jacquard attachments for their hand- 
looms from Japan, and these were being very successfully worlwl 
many excellent fabrics being produced. 

EverjTvhere, both in South and North China, one could not 
help being impressed with the fact that the enormous production ol 
cocoons in the country facilitated the manufacture of cheap sill- 
fabrics. and that in this respect India could not hope to compete 
with either China or Japan till she had established a sufficient pro- 
duction of cocoons. The success of the industry was based ontlie 
existence of the raw material. 


Iff. Manchuria. 

Manchman tiissor. Authorities claim that the cultivation di 
the yianchuiian tussor preceded that of the domestic v.arietv. 
The rearing area which originally occupied the Peninsulas oi 
Liaotung and Shantung gradually spread eastward to the valley oi 
the Yalu. Chefoo and Antung, being now the principal commerdsl 
centre.^. 

Operations were considerably interrupted by the Chino- Japane* 
and Russo-Japanese wars. But since their conclusion the indush^ 
has advanced with extreme rapidity. 

This variety of tussor feeds on four kinds of silkworm oak 
The system of growing these in dwarf plantations app)fn's 
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, well worth considering for application to the Indian tnssor 
,1 miiga. 

'[he trees are planted by the Chinese about 3 to 5 feet apart. 
i,..it 12,000 acorns being planted to the acre. Holes are dug about 
i" to 1' deep and several acorns are placed in each, 'ihey are not 
ninared. They sprout in spring, and the weaker grnwth.s are then 
emoved. After two or three years there is a fair gi’owth, andtbcv 
re then cut back usually to the height of a foot and are used for 
eodli'g the following spring. The trees are never permitted to 
\'( ood 5 or 6 feet in height, 

ddiere are two methods of pruning adopted : 

1. Ihe umbrella method, in whieh the tree is pruned to a 
loiglit of two or three feet above the ground in the shape of an 
mibrclla. 

2. The tree is cut down at about one inch from the roots, 
ending out now shoots with dense foliage the following sprung. 

The pruning is carried out after the gatberij^g of the autumn 
Top. 

A well regulated plantation will include trees of various ages, 
he youngest or recently pruned being reserved for voun.g worms, 
ind those with more mature foliage for older woi ms. 

The trees have to be renewed from time to time as the leaves 
}ecomc small, hard and unsuitable for feeding. 

Fu the i\ew districts trees are propagated bv cuttings rather 
ban seeds. Braiuhes are selected from a growing tree, about V 
11 thickness and 3^ in length. Late in the autumn these are ii'serted 
11 the grouiul to a depth of 9''. They sprout in the Ifdlowing spring, 
111(1 3 or 4 worms can be reared on them, the number being increased 
'0 12 ai'd 20 in the following two vears. 

Hie droppiibgs from the worms manure the trees aiui iiwrease 
he supply of leaf. 

The dwarf plantation has the great advaiTnge that the worms 
)aii more easily be removod^from tree to tree, aiul ])rotected from 
heir hml and insect enemies. 

Tliere are two crops, of which the autnmn one is the best. 

TImre are several systems followed for batching ihe eggs. 

10 
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1. Indoors, the young worms not being taken out to the oal 

plantation until after the first moult. 

2. After separation from the male moths, the females art 
taken* to the plantation and tied to the branches of the trees tfl! 
they deposit their eggs. 

3. In Japan the eggs are kept in a box, and about ten day? 
before hatching are pasted with starch to egg cards, each of ’w hid 
bears about CO eggs. Tliese cards are then fastened to the irees, 
and the paste prevents the eggs being washed off by rain. 

When the eggs are hatched on the first system indoors, tb 
young worms are fed on young branches of oak, two or three feet 
long, tied in a bundle and placed in Vessels containing water, m. 
being taken to prevent them from descending into the water and beii^ 
drowned. This method is termed the Han Tun. 

Another plan is known as the “ Shui Chang ” or water yard, 
Branches are similarly cut and placed in the mud or sand on ik 
banks of a mountain stream. In both cases care must be taker 
that the place is sheltered and not too exposed to the wind. 

The above details show the extreme attention to detail bestow^: 
by the rearers, both on the growing of the food tree and on the car 
of the worms, contrasting very strikingly with the careless, slipsbv 
methods prevailing in fndia, and resulting in the rapid deterioratF 
and destruction of what might become a valuable asset in li 
commercial, agricultural, and industrial prosperity. 

For further information on this subject, see Norman Shav 
“ Manchmuan Tussor Silk,^' FauveTs Silkworms of Shantung 
and Palen's Wild Silkworm Culture m Manchuria."' 

At the same time it has to be remembered that the tiis5 
silkworm cannot as a rule be compared from a commercial and prof 
able standpoint with the domesti(;ated varieties, and it would 
our judgment be a mistake to concentrate attention upon it 
the present stage of the silkworm rearing industry in India. 

The thread of the tussor is flat, making it difficult to combii 
with other fibres, while that of the domesticated Bembyx is nm 
It also lacks in brilliancy. The market likes it mainly if aiiclwb 
it can be obtained cheaply, and often, as in the case of tl"‘ ^ 
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‘ u fiste ” rates, which may not pay to produce, and which cannot 
01 Jiuarily compare with the prices commanded by mulberry silk. 

IV. Japan and Korea. 

In Japan we were very kindly received by Prof. Honda, 
Pit .^ident of the Imperial Sericultural Institute, who gave us much 
valuable information regarding the industry in Japan. This college 
lias a staff of about 40 professors and teachers and is extremely well 
organized. Professor Honda himself has written a most excellent 
treatise on silk in Japan, containing a quantity of information which 
fihoiild be very valuable for use in India. We have supplied this 
book to our silk schools. 

! There is no doubt that the organization of the silk industry in 
Japan is far ahead of that in any other country. The Japanese are 
born organizers, and one has only to travel through their country to 
isee with what care they collect the most exact details calculated, to 
bontribute to the success of the industry, and how lavish they are 
in their expenditure in doing for silk what no private individual or 
brgaiiization can do for it. 

The college is a commodious building, wooden, inexpensive, 
very simple, covering nearly the whole ground on which it is located. 
At the time of our visit there were 200 students. The ordinary 
rourse for students covers two or three years, and those who were 
:admitted must have certain educational qualifications. 

In spite of the great heat at the time of our visit — it was in My— 
the worms seemed to be doing well in all stages with the thermometer 
going up daily to 90^^ and 95^ FahreiJieit. Tliey did nob appear 
jto sufior in anyway ; nor was there any attempt made to keep them 
4)ool beyond having them on the ground floor of a double -storied 
binldiiig with ample ventilation, while the baf was kept in a cool 
jccllar, damped, so as to prevent its losing its juiciness and becoming 
pjy through the heat. The professor told us that all over Japan 
pimilar conditions existed, and that the worms there did not suffer 
jfroin this extreme heat. 

I lh‘ informed us that throughout Japan the worms were fed on 
I foulberry, and ho did not consider it iieoessarv to have tree 
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mulbony, but that there were a great many different varieties ol 
mulberry— between two and three hundred in all— and some irott 
far better than others and produced better results. Great 
was taken moreover in feediug the young worms on young le ive, 

and the older worms on matmed lca\es. 

In travelling through Japan we noticed the absence of tir, 
mulberry and that in some cases instead of bush mulberry ilic, 
wore dwarf trees. We noticed also that tlie greatest care was gn,. 
(■„. the cultivation of tlu^ mulberry plants. The plantations w,,. 
alisolntely weedle.ss, well manured and cultivated, and, m alnio, 
alt case.s,' irrigated. Hence, in s])itc of the great heat there wnj, 
full and ahundant sn]i]Jy ol leaf whiih seemed juiev and teudd, 
Again, instead of the poorest soil heing given to it, o.s is so often tl, 
ease in India, .so far as we eoiilil see, the best ami richest soil we 
being utilizwl for growing mulberry. IWidentlv, in the oi.iiii,, 
of the .Ta])ane.‘^e, no soil wms too good for the food of the silkwoin: 
We asked tlio ])rofessor whether there was any special reason 
yireforring hushes to trei's. He reiilied that tri'cs were much lire 
halile to disi'a.se, and hem e the 'prelerence for hushes. It wasmiii; 
.lasier also to iiiok the loavi's. and the bushes could bo planteil is: 
more' closely than trees. 

Gra-’nin-fje, Tlie utnifdst care i.s given to graiiiago. or the preiliK' 
tioii of disease -free eggs. Xo oiw' may iirodueo eggswitho'iit a lieersi- 
ai\(l a stall of something like 3,0(K) insiieetorsis employed in ir.Sjiov 
ing the lif-ensoos an.d watfhirg that r.o diseased eggs are allowrili 
1)0 produced, '^ihe rirdinarv rearer of silkworms was forbifldi'V' t 
grow seeds eidier for himself or for others. 

II ihenuilioif. The best wav of storii\g eggs was, in the o]iirl‘h 
of the professor, in winfl]\:ills. or caves, wliii'h wercj dug in tlie sid- 
of hills. Positions were fouiwl in the 8lo])e of a hill facing I'ntt 
whoi’c there was reason to Ixdirvo that there would be a 
current of air from ii.side. nrd here a pftl’ka vaxo was mad*' el"'''' 
20 feet in depth right into tlie side of the hdh Tt. was esseiinii 
that there should be iiatnrnl draught, hence the name ‘'windhiiH^'' 
Coinhig from inside, it sinaired a u nib am teirL])erature, throniih'**' 
the hottest weather, of froni 30'^ to 40^ Fahrenlieit. It wn'^ 
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i);,: (ij tilo hill with some sort of trollised dooi\s so that tlio wind could 
j.v ;ut heely all the time aud play upon the eggs, which were simply 
ij: ; :,gcd iu shelves. Aiiother system of hibernation was the usual 
jii...V'i)it, while another was the artificial refrigerator. This last 
- very complex and expensive and did not appear to be particni- 
> lavaured by the professor, though one was in operation iu the 
ji'oiiiLdsof the college. He considered the wiudhalls were the most 
liui.'ibie. In the.se, eggs could be stored right through the hot 
pciiUi'M’. This was important as the Japanese have now two har- 
of cocoons, one in the summer — the most importaiit — and 
iiuiiiuT in the autiunn. Ihe eggs for both are the iinivoltine variety 
iiui .‘lie the previous }Tar’s layings, being preserved in the windhalls 
Jill duty arc required for use, 

I This is an cxtiemely important point fur India, owing to the 
[art (hat in a great jiart of the country the mulberry produces its 
best su})])ly of leaves after the south-we.st monsoon, and theregiilar- 
[t.v nf this nionsoou would probalily enable a very good cro]) of 
jfirooj's to be produced at this time. At |)resent the atbaiqit to 
b'op the eggs artithaally till they anj recjuned at the (oid of the 
tnoiisiMui has not been a success, but the windhalls mavget over 
this dilliciilty. 

[In the point of re-reeling, the professor told us tliat it was the 
Ui'iversitl jiractice in Japan to re-reel their raw sill;. Tliis was not 
hi order to get the tavelle perfect, but because of the dampness 
the climate. It was not juu'essiirv in (.’hin.a, aiui would not 
br in ether places where the climate was not so dani}) as that 
U Jaoan. 

Ill Korea the Japane.so Ua\'c made gi’cat eilorts lor the exten- 
sidii ul ilio silk industry, and the prospers seem excellent. [Sec 
Japairso olUcial report on the administration of Chosen (Korea).] 

it is important to note that iu Japan, from the Emperor's 
b'uscliold downwards, the whole couulry takes an interest in the 
karii'g of silhAvorms. 

f The Empress herself has a mulberry garden inside the 
palace grounds and cultivates sillcworms with a view to encoiu'agiug 
Hie industry. 
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IL The Government also throws itself heart and soul inti 
the industry — 

[a) Sericultural Institutes. There are two important ii.sti 
tutes supported by Govermnent, one in Tokio and the otifti 
in Kioto. 

(h) lYofeetui’al Schools of Sericulture are also established ij 
four different Prefectures. 

(o) There are also thirteen Sericultural County Schools, besides 
many private schools. 

[d) There arc eight Prefectural Institutes of Sericulture anc 
ffve County Institutes, while private institutes are innumerable, 
and there are a number of temporary institutes and training places 
opened during the rearing season, 

(e) Agricultuiail Colleges, Forestry Schools, and Agricultuiii; 
Experiment Stations give training in sericultural courses, llicst 
institutions, when not supported by Government, Prefecture, o: 
County, are liberally subsidized by them. Subsidies are also givei 
by Government for enlarging mulberry plantations. 

(/) Cii'cuit Lecturers are employed by Government, Prefectures 
Coimtics, Towns and Sericultural Associations. They arc ser^ 
round to give direct guidance and encoiu'agemcnt to those engage 
in the industry. Some of these circuit lecturers are employed ai 
the time, while others are only employed for the season. The 
are supplied from among the graduates of the above mention?! 
schools and institutes. 

{ 9 ) Competitive Exhibitions. Numerous exhibitions arc belt 
in the different parts of the country to give encouragement tf 
sericulturists, by collecting and exhibiting their products, thiii 
giving stimulus for the betterment of the industry. Prizes 0 : 
certificates of excellence are given. At least 50 such exhilfitioni 
are held annually. 

(Ji) Precautions against silkworm disease. Special laws ai? 
passed and strictly enforced for the prevention of disease. Tlf 
0 CCS or the prevention of silkworm diseases number 132, wliJ 
the staff thus employed amounted, in 1909, to 3,175 persons. Tk 
annual expense for this one purpose, paid by the Central 01 
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• ujctui’al Governments, reached the vast sum of one million 
, ^ say, 20 lakhs of rupees. 

'' CoT^ditioning'^ of raw silk. Government has established a 
I .iiditioning house ’’ by special act of legislature in Yokohama. 
;i> we visited. No charge is made by Government for condition- 

tlie silk, but there is an ingenious arrangement by which this 
riiitution is entirely self-supporting. The actual number of tests 
] ioj'med in the 8ilk Conditioning House in 1908 amounted to no 
is than 97,723. 

IfL SericuUural Associations. In addition to Governunent 
pport, numerous Sericultural Associations have been established. 
LG 8c ricultural Association of Japan has as its honorary president 
,d ])atron the Crown Prince, with 30 councillors appointed from 
longst influential men in the sericultural circle. Its board of in- 
stigation includes many noted scholars and sericulturists through - 
t the country, while its membership has reached to 60,000. This 
isociation has its branches in every Prefectiue throughout the 
untry. Another similar Association exists with a membership of 
,000. A third has a membership of 36,000. In addition to this 
ere are — 

67 Sericultural Guilds. 

35 Silkworm Egg Guilds. 

21 Eaw Silk Guilds. 

1 Silkworm Eearers’ Guild. 

2 Silkworm Eearers’ and Silkworm Eggs Producers’ 

Guilds. 

5 Sericultural Guild Unions. 

1 Eaw Silk Producers’ GuDd Union. 

Special laws have been enacted to assist these Guilds and have 
suited in immense benefit to the members. 

IV. Co-operative Credit Societies. Under the Co-operative 
cietUs Act passed in 1898, 2,442 co-operative credit societies have 
cnhirmed for sericultural purposes, being 57 per cent, of the total 
luihrr of Industrial Co-operative Societies existing in Japan. 

^ . Cultivation of Mulberry. The total area of mulberry farms 
was, in 1907, 957,552 acres, being 7’44 per cent, of the total 
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cultivated lands in Japan aiid over 16*2 per cent, of the total faun 
These are steadily incToasin^ year by year. In the Prefectmc, 
Gumma 31'5 pr cent, of the cultivated lands are devoted t 
mulberry ; in Yamuna shi 30*2 per cent. ; in twelve Prefecture 
the percentage ranges from 10 to 31 per cent. ; in eleven olber 
from 5 |.K 3 r cent, to 10 per cent. 

Nothing is more remarkable than the extreme attention 
to details so that a good foundation is laid for the super struc tint 
dlie motluxls of mulberry jilantation are generally classified uiidt; 
four heads ; 

1. Pusli Plantation. 

2. Dwarf Plantation. 

3. Pdlai'ded trees, similar to Prance. 

4. Full-grown trees, 

J^bich of tliem is scientifically and methodically adopted he 
mulberry diseases aie carefully dealt with. 


V. P KEN c j I J \ i)0- Chin A , 


W e spent a week in Prencli Indo-China, calling at the portsi/: 
Hai])hong and Saigon. Saigon is the (;apital of French Indo-tliini, 
and we had here the good fortune to obtain advice and iiifonnath 
irom the Directoj' of iVgTiculture and Commerce; who is a 
enthusiast upon the subject. 

It IS exticmely iiiteiesting to notice the policy ])ur.siic. 
hy the French Government in French Indo-Chiira; and tL 
changes which have been made by them as a result of tk*i; 
experience. 


As mjgiit uaiurally bu expected, they commenced by jmiv 
ihiciiig the lueiich luiivoltiue silkworm, but found that iii tk 
"•arm oliiuate of the tropie^s h suhered (considerably. Attompb 
"ore made to cross it with the indigenous worm. Those agat 
I t pio\e very satisfactory. Finally Cfovernment lixpeiK 
to y\ote themselves to the improvement of the iaii' 
.lu.!, pr.ctioajly 

ti« U1.U.U ai,d vuiotits. tl„,ha„ ocUevtam; 

success. 
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Tliey have dovoted.themselvcs^to two points : one, the provision 
,f ,nseas 0 -freo eggs for the people. For this purpose small inexpen- 
i-,',. rearing centres have been established in different parts of the 
y, and the disease-free eggs issued without charge by Govcrn- 
[),;.!( to rearers. No less than 6,272,500 layings of eggs were issued 
,y oovenunent to the rearers in 1914, and the demand for these 
jggs was double what Government was able to supply. 

At the same time Government devoted themselves to the 
iiiprovement of the indigenous silkworm, not by hybridising, but 
by a careful system of selection. It is now a well-established fact 
Ihuciigst silkworm -rearers that the hybridizing of a well-established 
luitioiiality of silkworms, if one may use the expression, by another 
liatiaiiality of quite distinct origin, is often unsatisfactory besides 
ibeiiig extremely tedious. It is a very slow process, exteiidiig over 
iiiaii}- years, and there is a constant tendency to lapse. Where 
eggs have to be produced by millions, hybridizing can only work 
very slowly, and whilst there are many excellent breeds of worms 
ill existence, it is doubtful W'hethcr commercially the thmg is worth 
much time, trouble or expense. It ought to be done on a small 
scald for expierimental purposes at Government Experimental 
Stations, but it should not be regarded as part of the Government 
cummercial propaganda, seeing that the market requires large 
quantities of raw silk of uniform texture, not a hodge-podge of many 
varieties. This is an important point. 

The French Government having devoted themselves to uuprov- 
iiig the existing indigenous worm, they have so far succeeded that 
the actual quality and length of fibre produced from some of these 
lucligenous worms thus carefully treated, is almost equal to that 
ef the best French varieties. 'This is undoubtedly a great triumph, 
hut we may say that commercially it does not at present count 
fer much, and it will be many years before it reall}- makes a 
considerable dilioreuee. 'The fact, however, that this is being 
hone with the indigenous worm and not with a hybridized 
Epsable variety is very much in its favom-, and points very 

stwiigl^ to the policy which ought to be adopted by Government 
Ui India. 
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It must be remembered that all the prejudice of the Fre.u^ 
experts must have been in favour of th^ir own very superior Freuc 
silkworms, and that it has been only with reluctance, and gradu.^lh 
that they have altered their policy to suit the tropical conditioi'^c 
the Orient. The Director has a small silk school under his pers^ma 
supervision in the Botanical Gardens at Saigon, and Very kii-dl; 
showed us all the details of it. Comparing this school with thosi 
of the Salvation Army in India, we could not help feeling grati&( 
to find that it was being carried on along almost exactly the sam( 
lines as we had ourselves introduced. The whole object was tr 
encoinage sericulture, including reeling and weaving, as a coflfuji, 
industry. There was nothing there which a native could not intro- 
diico ijito liLs own cottage, and yet every implement used was Imj 
improved. There was, for instance, very ingenious, simple, and 
inexjjeiisivc system for the silkworms to “mount when forming 
their cocoons. This was to take the place of the ordinary cJiandnh. 
which is there employed very much as in India. There was alsu ii 
very simple oven for drying the (‘ocoons, the damp climate of th 
country making it difficult to do this by means of the sun, as n 
commonly done in India. The system was also much more satis- 
factory and quite cheap. 'lire professor preferred the dry heat 
system to the use of steam. The “ bassine a fou vu ” for cottage 
reeling was not in our opinion nearly as good as our own Salvation 
Axmj Cottage Reeling Machine, nor was the cottage handlooni 
be compared with oiirs. 

There was a mulberry garden in which different kinas ot 
To]\ldneso and Chinese mulberries were being grown, and ^ 
experiments were being tried. 

One of the points on which we made careful enquiry during tan 
visit to the East, including China, Japan and French Indo -China. \v;is 
the possibility of rearing multivoltinc sillcvorms in tropical climates 
and in the plains similar to Madras, Bengal, etc., practically ;ill th 
year round. It was quite evident that the indigenous miiltivoltire 
could be thus grown if piopijr arrangements were made foi then’ 
food. M e came to the conclusion that tlie success in this jesped 
was largely due to the extreme care given to supplying the veiir: 



SILK AND SILKWORMS IN THE FAR EAST 


155 


fi,:- juicy leaves from irrigated mulberries, and that a good many 
aii. cs in tropical climates are due to ^he fact that the worms have 
le, ; badly fed and cared for, and that the proper conditions have not 
let ; sufficiently watched, while there has been no attempt anywhere 
aai u: to cope with disease, which, as is well known, is of an extremely 
ririiu iit character if not checked at the outset, 



, SCIENTIFIC PLANT BKEEDING. 


(So luucli attenti(jn Jias Ijeeu directed to tlie jnircly sciciirilii. 
advance tiiut has followed the birth of Gcuetics as a new brandi oi 
.science that little regard has been paid to the very reniarkulib 
re,sult.s already reached by the ajjplication of Mendcliaii nietlMjh 
to the 2)robleius of economic plant production. It is necessaj v t.. 
di.stinguish .somewhat sharply between the facts which Mendel wa- 
tlie first to discover, and the hypotheses which have been pir 
forward to explain these facts. The practical plant breeder is lii,. 
primarily concerned with the theory of the subject ; the Mendeliai 
tact of grand importance to him is that unit characters do segre.Mtf 
and that new combinations of these characters can be made.° 


ft may be of interest, therefore, to consider some of the niutr 
important results obtained in regard to food-producing plants, aiw 
to indicate some ol the difficulties which may impede future progns. 
Of food grams none is more important than wheat. The ukw 
marked achievement in wheat breeding is tlic production of a c-uim 
resistant, it not entirely immune, to the fungous disease known.;. 
Yellow Kust (Paccuaa glmnanmil u result of the discoverv il.r 
resistance to this disease obeys the Mendehan law of searmt.tie,. 
Once this ivas established it became a comparatively simple luattn 
to transier this character as an independent imit from the 

r 'va. found, L 

uheat suitable to ^the conditions of England. The variety l.ntl 

Joss, which was ■ rnade ” in this way some ten years ago, n ne. 
rvell e.stablished m the Eastern Counties 

ta rn 


* Kppi'iutod li-om Naturt, d^lod 26th July, i9is, 
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,, ijier economic character that can ho controlled in the same way 
(fness of straw, a matter of importance in those parts of the 
(rv. such as the Fens, where a weabstrawed wheat hecomes 
] : ,1 in wet seasons. It is interesting to learn that a short, 
tii -trawed variety known as '' Fenman ” has recently been pro- 
1, j,, which is likely to he largely adopted in the Fen coimtry. T3ut 

110 -ossibility of greater additions to the food supply of the country 

c; iV'W in sight. It is well known that wheat is commonly a slnw- 
n-ov h\^ in late autumn or winter, it is harvested in 

Barley and oats, on the other hand, C07iie to maturity 
irmve rapidly, and need not he sown until spring. There are, however, 
Irrtain varieties of wheat which can he sovm in spring, hut, unfor- 
iiniati'Iy. their yield of grain is considerably less than that given 
j)v winter wheats, Tlie result has been that under the ordinary 
iioiulitions of farming in this country the area that can he sown with 
is limited to tliat not occupied hy a crop during winter. 
Jailev and oats must he grown after “ roots ” hccause the latter 
lire not completely off the ground until early spring. If, then, it 
^ore possible to make a spring wheat combining the character of 
larly maturity with a yield approaching that given by winter wheat, 
Ilie economic gain might he enormous, for, obviously it would he 

111 the interest of home food production to curtail the area occupied 
aimiially by barley. Tf, then, we could add to the existing acreage 
mu aimuallv wuth wlieat only one quarter of tlio normal acreage 
iiivlcr liarlev and oats, we should add probably 20 cent, to the 
-home-grown cereals available for human food. Tlie possibility of 
|rii;iktug an improved spring wheat depends upon how far early 
muitmitv and yielding capacity are found to segregat e. Ap])arently, 
■tlierc are indications that tlie former does, hut tlu^ prol)lein in 
h'egiii'd to the latter is complex, depending for its solution on tlie 
yclmriiig up of the difhnilties that are encountered in dealing witli 
|quautitatlve. characters, such as yield, as distinct fiaun qualitative 
Achirnctcjs. such as colour of grain. 

I lif‘ cpicstions involved are obviously of great cconourc mquut- 
inee. for it is tlie quantitative characters tliat often determine 
ilie e( (Mutmic Value of a plant or animal. But it is not simply a 
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question of the universality of the Mendelian law. If, UvS 
geneticists hold, the inheritance of quantitative characters t 
regulated by a complex of unit characters, the practical application^; 
Mendelian principles becomes exceedingly difficult, for with anT 
number of characters over three the number of possible combination 
of unit characters becomes generally too large to handle. Adc 
the difficulty does not end there, for, owing to environmeata; 
fluctuation, the comparative genetic behaviour of individuals caiujt/ 
be disentangled, and the plant breeder is consequently driven t> 
resort to purely empirical methods of selection. Nevertliefe 
the fact that the exact nature of the laws regulating the inheritane ^ 
of quantitative cliaracters is still obscure may not seriously imped 
tlic work of the practical breeder. In fact, it has been found i 
practice that, provided desirable qualitative characters can be buj 
up in the desired complex, the quantitative characters may b 
susceptible of improvement by selective methods of a more e: 
less empirical nature. 

But when all is said, scientific plant improvement in Grea* 
Britain has made only a small beginning, due, no doubt, in part t( 
the general excellence of the varieties of economic plants iiov 
established in this country. The Improvers ” of agriculture ani 
horticulture in the nineteenth century revolutionized the indiistiv 
and, as an outcome of their activities and influence, British seedsiiicii 
largely by selective methods, effected very great improvements ii 
economic plants. It is only comparatively recently that tliis coiintr 
has fallen behind. Allusion may be made to the great advaucf; 
achieved in Sweden as a result of the work of the Svaloi plant 
breeding station. Denmark also is forging ahead, but, curiouslj 
enough, progress has not been remarkable in Germany, owie 
peiliaps, to tlie extraordinary cult of Darwinism which jirevail 
theie, and the consequent belief in the effectiveness of mass selection. 
In Ameiica considerable progress has been made from a sciciitiliy 
as well as from an economic point of view— notably in producin; 
a cotton inmiune to the destructive wilt disease. 

But if a striking object lesson of the successful applicjition 
new methods to plant production is needed, we must tiiniti 
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J Datingfrom the foundation of the Pusa Research Institute 

, 1 , . > the beginning of the present century, great developments in the 

Ifi ific exploitation of Indian agriculture have taken place. Much 
is due to Lord Curzon, who, aided, it is now curious to recall, 
by : lie munificent bequest of an American (Mr. Phipps), founded 
a a-riiitment which, it is no exaggeration to say, has added thousands, 
aiui » ill add millions, to the wealth of the country. India undoubt- 
edly presented a fine field for the modern plant breeder. If we 
;uusider the immense variety of her plant products, their value 
jitlicr as food or m the arts and industries, and then observe that, 
owii.g to the absence of any skilled seed production industry, there 
if iu. uncounted number of identifiable races within each distinctive 
cai'icty of economic plant, we can form some conception of the 
possibilities which even selection presents: superadding hybridi- 
zation, it is difficult to assign any limits to the field that is opening 
lut. ” 

It would be impossible in the ordinary limits of space to give a 
f('t<iiled account of what has already been achieved, but some 
udication may be given of proved successes in relation to the more 
iiiiportaut economic plants. 

.Mention may first be made of wheat, of which upwards of 30 
iiiilliuu acres are grown, and which was naturally one of the first 
uops to receive attention. Both selection and hybridization have 
been brought into action, and several new varieties are now fhmly 
established. In the United Provinces in 1 917 alone - Pusa No. 12 ” 
occupied 100,000 acres, and was extensively grown in the Punjab as 
«'ll. This wheat gives a cultivator an increased yield of 2o per cent. 
3ver the varieties formerly grown by him, as well as nearly one 
per quarter more on the market, owing to its improved 
jiuility. Another and later production of Pusa has on occasions 
?>veii a yield of nearly fifty-five bushels per acre, which for India 
IS ail unheard-of figure, and may be compared with thirty-two 
usiiols, the British average yield of wheat. In the Punjab another 


‘ II. 

’I'ltltin. 


1 1 ' ’ft oti tho Prt)pres.s 
•d'Ua. 1918 ) 


of Agriculluro in Imlin for lOlG 17. (Calcutta : jjJiiplt Govt 
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new variety occupied 97,000 acres, and it is estimated that tli 
growers of this wheat were presented with an additional in?on] 
of nearly 15,000?, In the Central Provinces improved varietiR 
returning to the cultivators considerably increased profits, occupi^f 
200,000 acres. Eeinai’kable progress is also being made in th 
production of improved varieties of rice, the most important cerca 
crop in Indin. A variety known as ” Indrasail, ” isolated by pn]^ 
line selection, occupied 20,000 acres in Bengal In the CVmra; 
I^rovinces it has boon necessary to establish thirty seed farms for tb 
production of otlior new varieties. Turning to non-food produc 
we find tliat extraordinary advances have been made in regard 
cotton (of wliicli 20 million acres are grown in India). In 
an improved cotton has been produced giving a premium value 
l.S per cent.; in ^^ind new varieties are giving a premium of 23 p 
eont. In the Central Provinces a new introduction is estimated 
oceujiy no less than 800,000 acres, and to have brought the nilt 
vators iiuMvased profits of nearly 900,000?. After this we mav pa 
over such relatively inconsiderable figures as 215,000 acres imd 
a new variety in tire Punjab, but, for its human interest, ineutio 
may be made of one incident in a campaign directed to the oifid 
cation from a certain district of an inferior indigenous variety. 1 
is a good example of the methods adopted to impress the Orients 
imagination. '' In the Tinnevelly District the department had t: 
resort to drastic action for the control of seed in the case of mt 

ninety acres of jvdichai (tlie inferior cotton) the seed im. 

this cotton was publicly burnt before a large gatheriuir r: 

ryots.” 

In the improvement of jute (of which India exports aimiiiill; 
products worth £40d)00,000) some notable advances have 
made. It is expected that in the present year more than 30,9^4) ;icK 
will be sown witli a new selected variety as a result of the distrihutior. 
b} the depaitment of 500,000 packets of seed. In this couiiofrii'- 
a valuable scientific discovery may be mentioned. The ptunirioii' 
need, nater hyaeintln which infests the waterways of Bengal 
been found to have a high ])otasli (*ontent, and is consecpieiith' 
valuable manure for jute, the use of which not only (limbi' 
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linvnlates yield, but also protects the plant against a Rhizoctonia 
IgOrisc which attacks it. 

!t will he readily admitted that this tale of ecouoiiuc progress is 
toiusliing. No meution has been made of the purely seientific 
suits achieved, and they are very considerable. The workers no 
)ubt feel well rewarded by the satisfaction with which they must 
gard the additions to knowledge which they have made, but 
ey may also feel some pride in the remarkable economic advances 
[licli their labours have brought about, especially in regard to the 
od-producing plants. 


11 



THE GOVERNMENT’S STANDARD SILO.* 

Early in the present year (1918), on January 12tli to be i>x,i( 
rve published a leading article dealing with the need for ensilage tl, 
must ensue from the conversion of so much pasture land into nral,! 
Apparently it hit the nail on the head. There followed niuf 
interesting correspondence from those directly interested in tl 
method of preserving summer herbage for winter food, hv 
dcntall)' it disclosed great diherences of practice and opinion, it 
one point alone was there unanimity. Every practical stocksiwif 
felt that, as the contraction of grazing space .synchronized wit! 
serious and increasing scarcity and dearness of feeding studs. tL 
silo mu.st now enter on a new career of usefulness. Previouslv- 
had been the custom to discount its free use in Canada and tt 
I'nited States Ijy pointing out that in these countries the length ar; 
.se\-enty of the winter compelled farmers to stable their livesino 
and feed indoors for a larger portion of the year than is neccwi 
with us. But the circumstances arising out of the war caiiv 
them to drop this excuse for indift'erencc. It xvas disclosed (hat t. 
greater extent than had been generally known those farmen wi 
recognized that agricultural success depends upon taking long vies 
had been quietly preparing to make ensilage. Enquiry on oni ,« 
showed that the movement had been most pronounced in tl 
Eastern Counties, where the root crop is very uncertain, and tb 
Mr. Amos, whose successful management of the Downing (V.IIh 
land IS very well known, had given special attention to the.suhjed 
Poitunatel) , we were able to induce him to write a series of .aitft 
that proved to be valuable and iiLstructive. 

Meanwhile, the Board of Agriculture, through its Food ITwta' 
mn Branch, had taken the matter up seriously. Previon.sly tii 

* Keprinti'd from Com, try a,-in<l 18th May. 1918. 
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THE government’s STANDARD SILO 

without being ignored, had from time to time been agitated 
b,„ not m a manner that attracted much attention. At any rate’ 
b,, .-iiccessful attempt had been made to get silos erected on Litish 
ym. From time to time official articles had been published 
tnllmg attention, indeed, to the advantages of making ensilavo 
ind giving instructions how to set about it, but altogether lackit 
p iv.-rkable proposals for translating academical teaching into the 
^en.-ird practice of husbandry. But the question was now tackled 
h a more purposeful spirit. An expert was engaged to visit and 
rcpoil upon silos in actual operation. Conferences were held to 
(omiifire and estimate the relative advantages of different types and 
iiially standard plans were drawn up and are now made available for 
ih who wish to erect silos of their own (Plate II). They will be 
lissemmated by a machinery originally produced to deal with war 
igiiciilture. In other words, the County Executive Committees are 
ailed upon to promote the object in view. Plans and specifications 
« to be placed on view in the offices of each Committee, open to 
Bspection by all who are interested. Also a little pamphlet has 
jeci drawn up for distribution. This clear and concise docimrent 
hould prove most serviceable. Standing alone on the first page 
! the .sketch of a reinforced concrete silo for one hundred tons and 
n the next a corresponding sketch of the reinforced brick silo for 
oldmg fifty tons-the former suitable for a herd of twenty-five 
pvs, and the latter for a herd of twelve cows. Then follow the 
irms of the offer made by the Department, which are five in number 
ad arc offers of (1) expert advice ; (2) free supply of full working 
aan .ties, drawings and specifications ; (3) loan of form and centering 
( ,s) an facilitating use of permit for materials ; (4) estimating 
T complete construction of silos at a fixed price ; and (o) assisting 
1 am tyjie of size other than the standard one adopted, 
u considering this very encouraging offer, it would be well, in 
opiiiion, to keep two considerations in mind. Whatever argn- 
b® advanced in favour of a wooden in preference to a 
at c or brick silo, do not affect the difficulty of obtaining the 
^ ^'it 1 which to build it. That is a difficulty which apparently 
led the Department to say nothing about this type of silo. 
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Again, a very large number of our correspondents wrote with admirj. 
tion Jf the rough-and-ready stack silo which in many cases ha, 
been enough to serve tlie purposes of the lidding. Now, a s.taci; 
silo is better than none, and in these times a man often has t, 
consider less what he would like than what he has at disposal. 
Therefore it would be wrong to discountenance any method (ji 
increasing the home-grown and home-preserved food for livestock 
But the stack silo is very uneconomical for permanent purposes^ 
it is attended by a, too serious decrease in solids. Two very nsefa 
sizes ha\'e ])een chosen, one 15 ft. in diameter by 30 ft. in heigh 
capacity 5,300 cubic feet, holding about 100 tons of ensilage. Tl 
other is 24 ft. in diameter by 24 ft. in height, with exactly half tl 
c.apacity of the other. Each type can be built either in reinfmw 
brick or reinforced concrete. 

We must not omit some reference to the last page, whioii; 
filled with a table of advantages of silage, very tersely and cleni'r 
put, each point being a maxim in a nutshell. The first four reh 
to it being a means of preserving green fodder for the winter, heir:, 
independent of weather, being more certain on heavy clay land tlisi. 
root crops, and being cheaper than root growing under unfavoiuah 
conditions. The next two are directed to the groAving of A 
as a catch crop or a cleaning crop ; the last four relating tc ti.- 
economy of labour and time which is secui’ed by the use of the sii. 
They form an excellent set of precepts, well fitted for their puip^^ 
which is the dissemination among those avIio are in any wav libi 
to AvisJi to huild a silo for their own use. 

have no doubt that the number of those who Avisli tc tl: 
■SO Avill exceed what is possible this year, oAving to the difiiciiltir 
coimected with labour and material. Every stock breeder, sik 
especially tlie cattle breeder, Avill find that under the neAV svster: 
of agiicultuie uoaa^ inaugurated and not likely to be given up*- 
even to be radically changed in our time, the silo will bo an indh 
peusable adjunct to the farm. 



an improved type of cotton for the southern 

MAUATHA COUNTRY. 


BY 

a. L. KOTTUR, 

Cotton Sapervkor, Southern Diviiiion, Bomb^.nj Vre^oienep. 


('uTTOX is tlie most important crop in the black soil tract of 
tlio Soutlieni Maratha Couatry> and covers an area of one to one 
:au(l a half million acres in the districts of Dharwar, Belgaiun, and 
'Bijapiir of the Bombay Presidency. The adjoining cotton-growing 
^areas in the Madras Presidency and in the Native States of Kolhapur, 
Sliraj, Sangli, Hyderabad, and Mysore present similar physical 
features and grow the same variety of cotton. The problems for 
Solutiou in conizectiou with’ cotton are therefore the same for the 
whole of this tract. 

Except for a comparatively small area under Dhaiuvar- 
Ainerican cotton, the whole of this tract grows a ^'ariety of Gossy- 
pim herhaemm^ known in the local Verna c ill ar as jowdyi-luilti it 
is botanically identical with Broach cotton, but agriculturally it 
differs in many points. It is a late sown cotton producing seedy 
only one-fourth part of which is lint. The latter reaches 
Jtlie spinners under the name of Kumpta cotton. It is suited to 
^piii 30’s, and therefore ranks high in the list of long-staple desl 
-Cottons. \Ve have in India few long-staple cottons, and the few 
■|bliat we have are in danger of being ousted by short-staple varieties. 

the Southern Maratha Country, however, conditions are unfavour- 
able lu the growth of short-stapled varieties, and the tract is recog- 
feized as essentially a long-staple tract. Many other long-stapled 
;^ottons, both Indian and exotic, were tried in Bharwar, but 

( lb5 ) 
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without producing any sustained success, and the only cotton 
brought from outside the tract that has survived the ordeal is the 
Broach cotton grown from Navasari seed, which has establir,lie(| 
itself in a limited area where conditions are favourable, and is stilj 
grown to the extent of a few thousand acres. Cross-fertilizatio]] 
also was tried, but out of a large number of hybrid cottons produced 
almost all have been finally discarded as unsuitable, and nont‘ has 
yet been regarded as suitable for introduction. Selection fion 
the local variety was therefore the only method left by wliicl 
improvement might be secured. 

Now what are the characteristics of the local cotton (jowan: 
haul) ? It is sown in August-September, and is ready for tlie 
first picking by February-March. It is a stunted plant with a smal 
average outturn of Jeapas per acre and a low ginning percent 
(25%). The average outturn of kapas is taken at 320 lb. per acre 
giving 80 lb. of lint. The staple, though long, is uneven and uftei: 
weak. These defects gave an indication as to the directions iij 
which improvement was indicated. 

All herhacemn cottons produce a number of extra-axillaiv 
vegetative branches or limbs from the lower portion of the centra! 
stalk. These limbs take off from the main stalk at an angle of hi 
and function exactly like the main stalk. At each node above tb 
limbs, the main stalk bears two kinds of branches— (1) extra- 
axillaiy or fruiting, and (2) axillary or vegetative. The friiitin;: 
branch takes off at right angles from the central stalk, and at oacli 
node it slightly changes its direction of gro^vth and produces a pedicel 
bearing a solitary flower. The vegetative branch behaves like tlie 
limbs, takes off at an angle of 45^, grows straight, and directly bears 
no li'uits, but produces secondary fruiting branches. Now a study of 
the local ctffton shows that there are two distinct types to be found 
the erect type and the bushy type (Plate III). The erect type n 
characterized by the meagre development of limbs and vegetative 
blanches. It grows tall and from each node produces a jm'ininoiit 
fruiting branch. The bushy type, on the contrary, has from 5tol" 
limbs, and of its branches it is the vegetative ones that 
pronunent and vigorous, while the fruiting branches on the mam stall 
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mostly suppressed and insignificant. In each case these character- 
s are hereditary. The economic significance of this difieren- 
t, :[ion lies in the fact that it is the fruiting branches on the main 
Ik which first bear fruit, next the limbs, and last of all the 
ut'tative branches. This difference would be immaterial if the 
fii- ironment were equally favourable to the reproductive activity of a 
phiiit throughout its growing period. But such unifoimity is not 
,d)t:iined, for in the months of February and March there is a 
iiuuked tendency for the late flowers to fall off. To secure yield, 
tlK'odore, it is necessary to select the early flowering plants, that 
‘is til say, the erect type. Continued field tests have shown the 
su|H‘i‘iority in yield of this erect type, and by sustained unit selection 
hv(‘ liave now got a plant which yields 12 per cent, more kapas than 
the local cotton; a kapKis which yields 12 per cent, more lint than 
tile local kapas, and lint which is valued at 5 per cent, more than 
the liest Kumpta cotton available in the market. 

The following report of Messrs. Forbes, Campbell L Co., of the 
Ookak mills, who kindly made the spinning test of our cotton, 
test i lies its importance in the spiiming industry of the futm^e : — 

'■ The cotton was considerably superior to any of the Kumpta 
cnttoiis as supplied either direct or by tlie lyots or which wc have 
obtcniied from the near markets. It is bright, light, clean, long in 
sta))le and imiform, and of jiiiddliirg strength. From it we spun three 
emmts, 20’s, 30’s, 40’s. The yarn ran smoothly and demanded 
very little attention from the work people, and we would no doubt 
have leceived better results, had we had sufficient cotton to make 
it worth our while to alter our machinery, so that it would be spun 
into )'ai‘u under the best conditions.'’ 

It is proposed to multiply and distribute seed of this improved 
type, and it is believed that by this means the economic condition 
pt the cotton-growers will be materially improved and the spinning 
Value of the Kumpta cotton will be enhanced. 



cO-OPER.VriVE SOCIETIES A2lD MARKETING OF COTTON * 


BY 

The Hon’ble Mb. PURSHOTAMDAS THAKURDAS. M.B.E, 

It is very usual to hear people swearing at cotton merchants on 
the ground that they buy kipas (unginned cotton) from cultivatoii 
very cheap and generally buy it before it is ]*ipe to be marketed. Ju 
my written evidence to the Indian Cotton Committee I said as 
follows on the score of the cultivators' agency for marketing of him 
in the districts and on the score of the system of advances 

“ Regarding the system of the cultivators’ agency for marketing 
of kipas in the districts, this also varies in various districts. Ik 
intelligent cultivator of the Surat and Broach districts does not, ai 
a rule, employ an agent to sell or market his kapas. If he does not 
or cannot sell his kajxis from his residence, he markets it hiiiiiseJ] 
and sells it off to the highest bidder on that day. He recovers th 
cash for it immediately. On the other hand, the ryot of the United 
Provinces or Khandesh sends his kapas to his aratiya, or commission 
agent, for sale and pays him a commission for the same. These 
iiraiiyas, wherever they are influential and wealthy, are araiiijm\'\ 
commission agents for buyers also, and this dual capacity id’ them 
exposes them to a considerable temptation^ 

System of advances. The system of advances to cultivatoi^ 
on their kapas divides itself into two chief parts. 

The first is advances against standing crops before the crup! 
are matured and the other is advances against actual kapas ^vlleD 
marketed. Regarding the fiist, tliis system is generally known 
jalap and means the ryot estimating the outturn from his tiikl anJ 
selling the same to the sowkar (money-lender) at a rate equivakiit 

* A paper read at the Ca-opurative Conference held at Bombay iu April 
( 168 ) 
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|t,i iiiiytliing from Rs. 30 to Rs. 100 per mndy (784 lb.) of cottou 
|o\vi'r than the rate prevailing in Bombay. Against this sale the 
advances him 50 to 100 per cent, of the cost of the Impas so 
|h,aight. The risk of such a buyer is twofold. Firstly, the risk of 
^uiioirseen ruinof the crop quantitati^'ely, and, secondly, the risk of 
|mf.ireseen damage to the quality of the crop by untimely raiu or 
|r,)sr. This^ system was very prevalent twenty years back. Th(! 
IDeccan Agriculturists’ Relief Act considerably discouraged this 
|practiee, but it still prevails to a fair extent. 

I •• There is a good deal to be said against this practice of jahp. 
|But 111 recent years when the prices of cotton may be said to ha\-e 
|,rokcn records of anything up to the last fifty years, the ryots tliein- 
k'h-es have shown great anxiety to avail themselves of rates whicli 
|i|)pear to them to be very high. All that could be suggested on 
dliis score is that co-operatiw credit societies should 'undertake 
wliat the village sowhir does, and should retain the margin for 
dlieiiiselves in exchange for the risk that jalap operations entail on 
The buyer. As a matter of fact, I have not yet been able to com- 
jtehend why the Various co-operative credit societies have not 
done so till now in their districts. 

■■ The second mode of advances is the ordinary method of 
advances against kapas brought to the market, and I am not aware 
of any particular disadvantage to the ryot in this." 

It will be perceived that as long as the Indian cultivator conti- 
Eiios to be m a position wliere he must ha\-e nioue\- before the croii 
,is ripe to be marketed in the normal course, some sort of accommoda- 
fion IS necessary for him. It need not be doubted that the soidur 
|mug him this accommodation makes the best of his opportunity 
exact terms compatible with the risk he runs in making advances 
jO e cultivator. I wish to suggest that people interested in the 
p-cperatn-e moi-oiuent should ton their attention to replacing the 
|o» 111 01 the cotton merchant witli co-operative credit societies. 

I "e known that those advances to cuIti\’ators ha\'o to be made 
1 ^ iiiontlis of July to Novcinler Avlieu money is fairly misy every- 
I «ie, and it is not likely that co-operatn'u credit societies will find 
y ilwulty in securing money. A\ hat would be very necessary 
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to have is prsons well-versed in cotton business to ensure that tlif 
co-operative credit societies’ selliiig of cotton against a cultivafur'; 

sale of kapas fetches the highest rate available either in rJia, 
district or in Bombay with smallest risk regarding class, etc., to 
seller. When this is organized it would mean that the cultivate) 
selling his kaputi would get that day’s fullest market rate, ami h 
would only have to jiay interest until his kapas is actually deliwird 
to the liuyer. So much for improvement that can be effected in th 
cultivators’ more or less necessary method of selling his crop I'cf,,),. 
maturing. 

Regarding tlic first paragraph of the quotation from my evidence 
rrivcn above. I think that even when crops are marketed aftc: 
maturing, it is veiy necessary in some of the cottomprodiicii][ 
districts in India to have a co-operative credit society's agency fci 
each day s kapas arrivals in each market. If this be organized witli 
tlio lielp of reliable men on the staff of such agencies a lot of annoj- 
anc(^ and petty losses to cultivators can be avoided, and looking tu 
tlio increasing acreage under cotton all over India it would app-ai 
most necessary to organize such selling agencies in some of th 
important districts at least where there arc no proper arrangemeiilj 
for independent wcighmeiit, etc., of the cultivator's’ produce, j 
good deal is being heard this year from well-meaning people rut 
intimate with conditions and customs of the cotton trade regardir;! 
cottmi merchants looting the cultivators. I have seen handlijll: 
asking cultivators in the district not to deliver kapas against tlieii 
comparatively lower rate sales. 

This is not the place to discuss the advisability or otherwise I'i 
such recoinmendations to cultivators, but this surely is the time t( 
organize some sort of agency to keep cotton cultivators in gf'0( 
touch witb the course of the cotton market in Bombay and abroad 



SUGAR AS A COAGULANT FOR HEVEA LATEX.* 


BY 

RUDOLPH D. INSTEAD, M.A,, 

Deputy Director of Agriculture, Planting Dislricia. 


Eaton and Granthanii found that if Hevea latex is allowed 
t:(i .stand in tall cylinders without the addition of any coagulant a 
sliiiiv alkaline surface scum is formed, whilst the lower layers kcome 
acid and^ coaplation occurs in them. The surface changes arc 
putrefactive in character and are brought about by organisms 
wliich are favoured by aerobic conditions. 

The changes in the deeper parts of the liquid were considered 
by the authors to be due to activity of aerobic organisms. Both 
cla.ss(s of bacteria were supposed to infect the latex after collection 
ftiHii the trees. 

Wluthy and Campbell showed that coagulation is not due to 
bacteria but to an enzyme, but that the putrefactive changes are 
due to bacteria, which by producing an alkaline mcdiuiu, may 
de.stroy the enzyme and arrest coagulation in favour of putrefaction, 
Bairowcliga brought forward a large amount of evidence to supjwrt 
this theory of coagulation and show that it was due to a specific 
cuzvTjie. 

Ill order to eliminate to some extent the predominance of the 
putrefactive changes and encourage the non-putrefactive ones, 
"line sugar and glucose were added to latex, and it was found that 
'^'th each of these complete coagulation was obtained and 

^ Jwjinated from the Planters' (Jhronide, dated 10th August, 1918. 

'(.K' mT ■f’- 3 (liR-)- InJiaJUMcr Journal, 

tiairowcliS, Jour. Soc. Chemical Industry, XXXVII, 3, p. 18T. 

( 171 ) 
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putrefactive changes were inhibited. AVith pure crystalline dextiu* 

it was found that as siiiall a quantity as ()'2 per cent, calculated on t],. 
latex, was sufficient to bring about complete coagulation witim 
18 iiours, and this coagulation took place mo,st readily in clustd 
ves.sels ffilecl with latex so a.s to exclude the presence of air. Tie 
dextrose was completely decomposed and the coagulum was l,dl 
of'bubbles of carbon dioxide. Similar results were obtained witi 
cane sugar, lactose, arabinose, mannose, and lasVulose. 

Subsequent experiments .showed that if the temperature rva. 
kc))t 'low, below 40° to 50°h., coagulation was inhibited, but if fh 
temperature was allowed ha rise to 84 F. coagulation becaiue 
ctunpletf. 

At a time wlieii there was a. shortage of acetic acid it WeS 
.suggested ia tlie F. S. that caue sugar might be used as a, snip 
stitute, A luiinber of experiiiieuts were carried out in Jav'a ami 
tlic result of trials made at the t^oiitral Rubber Station for tostin-r 
was that the diffei'eiice lietween rubber coagulated by acetic acid aiKl 
that coagulated by sugar were insignificant^ Tensile streiigtlh 
slope and viscositv are nearly always tlie saiiiej but in the rate at 
cure a small difierence is generally found, the sugar coagulateJ 
i‘ubl)cr curing slower or quicker as the case may be.^ 

This means that with a running sale contract the change ImiL 
acetic acid to sugar would nearly always mean a change in the rubhei 
delivered which, unless earning was given, must be consideiK 
undesirable. 

Oil this point Dr. 0. de \'ries^ issues a word of waiiiiii''. 
namely, not to change the coagulant before being com'inced tht 
it will nut change the quality of the product. He points out that 
a ueAv coagulant may often influence the rate of cure and so into 
serious losses on manufacturers and again awake their former distrust 
of plantation rubber. Manufacturers are now accustomed tu 
certain characteristics in plantation rubber and have arraiiget 


^ Gui'tfr Jtiiid Swart. .^Lt.’'l“dvelingvll iiubbfr prur'f.sUitiou Went tluva, 6- ’ 
F.M. V (1916), [). 4S. 

^ Monthly Bulletin uj A (/ri. I ntbllitjence, Kumt', Vlll, Id (1U17), p, 14-1. 

^ India Rubber Journal, Lll, 21, p. 744. 
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tlK*ir treatment accordingly. A change in these characteristics 
svithout warning would be tJie cause of great trouble to tliem. A 
conservative policy is tlierefene advised by de Vries, ^\'ho thinks that 
change should be made before the peculiarities of the new coagu- 
lant have been thoroughly investigated. Every planter’s ideal 
should be to sell his rubber under his own trade mark, by preference 
-0 one and the same buyer. This would be the surest way to fetch 
the highest prices and to obtain the best market. It will ])e obvious 
that such a customer would not be at all pleased at receinug 
unexpectedly a lot of rubber of different quality. 

In general, however, and for the open market, the small differ- 
ence in rate of cure can form no objection to sugar coagulated rubbei*. 
Tlie difference is well within the limits Avhich are generally fouinl 
f(tr ordinaiy first latex crepe. In tliree series of experiments tlie 
uniformity from day to day was not less with sugar coagulatioji 
titan with the ordinary acetic acid coagulation. 

Tlie advantages and disadvantages of sugar as a coagulant 
mav be summed up as follows 

The great advantage is the cheapness of tlie materiai as compared 
with acetic acid, especially at the present time, while moreover 
it is always available in tlie counti\' and does not dejaeud upon 
sitippiug facilities. The quantity required is very small, 01 to {r2 
,p(M‘ cent, of sugar calculated on the latex, or one part of .sugar to 
5no ])art.s of latex. 

The disadvantages are first of all tliat it produces a product 
differ.s slightly in late of cure from acetic acid coagulated 
'luhbei*, ireeessitating in the ease of contracts a \^^lruiMg of the change 
to (lie liuyers. 

Another objection is tliat the coagulum is apt to be full of gas 
biiliblcs due to tlie evolution of carbon dioxide during the coagulation 
process, and sheet rubber suffering from this delect is looked on with 
disfa\'oiir in the market altliough the actual quality of the rubber is 
Hot affected by the presence of the bubbles. If cre 2 )e is being made, 
tlic litihhles of course do not matter, but sheet is chiefly made now. 

IVohably any drastic change in metliods of coagulation likely 
fo hv ;ii;hq)ted in the near future will tend towards wliat is kno^m 
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as the M. C. T. process in which no coagulant is used at all, and by 
means of which a standard rubber can be made whatever the source 

of the latexd , ■ , , , , 

This process is based on the fact that m closed vessels l;,t« 

coagulates completely without tlie addition of any coagulant and 
without putrefactive changes taking place. As carried out i„ 
practice large cement tanks, provided with heavy water sealed lids, 
are used Into these the bulked latex is poured, leaving the smallest 
possible air .space aliove it. To each 100 gallons of latex, a quantity 
of calcium acetate equivalent to 4 oz. of calcium may be added if 
desired to accelerate the process. The covers are placed in position 
and sealed, and the whole is left undisturbed for three days when 
wagulation is complete. The resulting coagulum is converted 
into creyre in the usual way. 

For the manufacture of sheet, iron pressure vessels are used, 
divided into partitions with aluminium sheets, and the coagulation 
takes place under a pressure of one or two atmospheres, whid 
keeps the carbon dioxide evolved in the process in solution, and 
the resultirlg coagulum is free from bubbles and can be made into 
sheet. 


1 Bamiwt'liff Jour. Soc. Vhmical Indufifry. XXXVII, 0, p. 95T. 




SELECTED CAWNPORE-AMERICAN COTTONS AND THEIR 
COMMERCIAL VALUATIONS. 

Fx a previous number of this Journali it was stated that, while 
bawiipore-American cotton, as it then existed as a field crop, yielded 
rcll under irrigation and produced a cotton which found a ready 
itiarket, there existed a considerable margin for improvement hy 
lelcctioii in regard to yield, ginning percentage and uniformity of 
staiile. The isolation of pure races was therefore taken up in 1912. 
progress reports on this work have been gi\-en in the annual reports 
the ('awnpore Experiment Station, and the detailed results are 
being published separately. As, however, a certain measure of 
luccess has been attained it may be of interest to summarize the 
main features here. 

In 1912 a number of different types of Cawnpore-American 
»tton were selected from the field crop, selfed seed obtained (cross 
'ertihzation being prevented by covering the plants with mosquito 
lets), and the resulting progeny studied through several generations 
-with the necessary precautions to prevent crossing. In this way 
I number of races were obtained differing considerably in agri- 
iultm-al characters, in ginning percentage, and in lint. A lar^e 
lumhei of these races were discarded in the com-se of this work cm 
iccmmt of unsatisfactory lint, low giiming percentage, excessive 
englh of vegetative period, imperfectly hairy leaf (and consequent 
wseeptiliihty to attack by aphis with the subsequent ■■ red leaf ” 
Niagc) or unsuitable habit. By 1916 a series of likely races had been 
Ibtnmcd which were then tested for yield and ginning ix^rcentage on 
, 0 ( M'liie ajij fQj. through the courtesy of Messre. Tata & 

, 'IS- we were able to obtain commercial valuations of the cotton 
FiiCi U'fire o£the greatest value in deciding what types to retain. 

‘ The Agriciilhirat Journal of India. Tol. V1[I. jil. IV. UM3, 
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Through the kindness of Mr. Hodgkinson of the Indian Coitoj 
('onimittec, arrangements were made for the valuing of several (,| 
these cottons, from the 1917 crop, in England, and the report of th 
expert brokers to the British Cotton Growing Association is a; 

follows * 

Per lb. 

“ Ca 1 22 00 d. Good colour, about good middling in grade, fitaple 
1 io Rather mixed. 

<< Ca 5 21’50 d. Rather dull, barely good middling, to V staple, 
‘‘Ca7 21-50 1?. Good middling, strong and silky, staple 
^^Ca9 2\’o0d. Good strong and silky, staple 4 /' 

- Ca 11 21-50 d. Good „ good colour, V' to 1 staple. 

Ca 18 24-50 d. Good „ good colour, li" staple. 

Ca 26 23-00 d. Good „ good colour, 1 yV staple. 

All based on July American futures 22’00 d. per lb. 

Good middling American 21‘56 ,, ,, 

“ Tlip Ca 7, 9 and 18 are very good and are cottons which cmil 
be used extensiv'ely in Lancashire, and if India could produce an 
quantity, there should be an excellent demand* Of course yo 
will understand that prices are abnormal and that it would no 
always be possible to obtain a basis of 250 points on for such cottoi 
Probably 70 to 100 poiirts on would be nearer the mark. No. Ca 2 
is also a good cotton, and could be used, but not to the same exten 
as the others. These qualities are, of course, a great improvemeii 
oir the samples of Punjab- American 4 F/' 

As regards the order of merit of the various cottons, this repor 
eiuircly bears out iMessrs. Tata & 80 us’ valuatiom. 

The British Cotton Growing Association’s report on the uu^elecw 
Cawnpore-Ameiican of the 1912 crop, which is reproduced hen 
for convenience, stated as follows : — 

‘^302 Ca\ynpore (American). Equal to about low middling 
in grade, rather dull, staple l-g", silky, strong but irregular." 

Not only are the races Ca 7, 9 and 18 superior to the origini^l 
ill grade, which might be due to better handling and ginning, 
tlie staple has been maintained and the irregularity complained d 
removed, 

It may be explained that the other races, though Icnown tah 
somewhat inferior to the others in staple, were all retained 
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KKial reasons until further field trials had been made. No. 11 is 
a exceedingly early flowering type, Ca 5 i.s a very prolific yidder 
0,1 lias a liigh ginning percentage, whiLst Ca 1 i.s of a larger" habit 
i;m the others and has yielded exceptionally well in certain year.s. 

The accurate comparison of a series of cottons for yield is 
ecossarily a matter of some years, especially with sea.sons so variable 
3 am experienced in Cawnpore. The monsoons of 191o-17 were 
itirely abnormal, rainfall being excessive and cotton yield.s over 
lie greater part of the province unsatisfactory. Not only did this 
^inper worlc by reducing the amount of seed available for the 
[icceeding years’ work but tlie result.s themselves require conftr- 
(latiou in more favourable years. It can, however, be stated that 
ja 7 and Ca 9 (and Ca5, Call) have given yields well above the 
jverage. in unfavourable years. Ca 18 may iMssibly prove unsuitable 
prCaOTipore owing to its longer vegetative jieriod and late maturing, 
j 111 ginning percentage Ca7 (33 per cent.), Ca9(33 per cent.), 
|a.5 (34-35 per cent.), and Call (33 jxu* cent.) are superior to 
|ie original field crop (30-31 per cent.). 

[ It has been proved that given an adequate irrigation supply 
pr timely sowing and adequate marketing an-angements Cawupore- 
Lnierican cotton can be profitably grown around Cawnpore. Among 
he above-mentioned pure races we have apparently cottons .suited 
p Laiicasliire requirements. Incidentally, we have generally been 
ible to obtain adequate prices for Cawnpore- American cotton from 
lawiipore mills. — [B. C. Burt.] 

# 

* * 

note on protecting cotton flowers from 
NATURAL CROSSING. 

I Natural crossing takes place in all cottons to a greater or less 
^tent. and its seriousness lias been demonstrated and admitted in 
p oountries. The Indian varieties cross freely with each other, 
pfl \\hen these are grown together in brecdiirg plots or in compa ra- 
pe trials, care is necessary to maintain them pure. For the same 
pisoiis all promising strains evolved from single plants must be 
ptected. In fact the danger from natural crossing is so great that 
^er\ seed allowed to ripen in the usual manner is of doubtful origin. 

12 
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Natural crossing can be prevented by growing the cottoasji 
bee-proof cages. It may not be, however, possible to provide siici 
cages, and, moreover, they are unnecessary in many cases when onlj 
a small quantity of the pure seed is needed. Single plants c .nh 
protected by netting ; but the netted plants attract the j.elal 
and are damaged by them. They also suffer seriously from tfc 
attack of aphis. Under these circumstances, it has been found ven 
convenient to protect a few flowers on every plant required piu, 
for propagation. 

The usual method of protecting the flowers is to cover then 
by means of small paper bags. Bagging presents certain difficultipj 
The paper used should l^e strong enough to bear the beating of th 
surrounding branches, especially when the wind is blowing liaiij 
The tying also should be done carefully, otherwise the bag goe^ of 
the flower. The expense and trouble in making the bags and 
them on to the flowers is also considerable. Taking these tliin« 
into consideration, another method was tried by the writer k 
year and was found to be very effective. Rings made of thin m 
were employed in place of paper bags. These were put on the fiilk 
developed buds before they commenced opening. The form of tk 
flower being a cone, there was no difliculty in putting the rings 
and these prevented altogether the opening of the petals. Fuitk 
the stalk of the protected flower was marked by a piece of cottoL 
thread attached to the ring. The following figures illustrate tlf 
method : — 
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Hie method is easy, simple and inexpensive. It 
(irrrfote claims general application on all farms where the 
ewmty of maintaining the varieties pure is felt.— [0. L. 


In the Kohat District of the North-West Frontier Province, 
bero grows wild the dwarf-palm (Nannorhops Ritcfjieans) known 
[Kally as 7nazri. In one tahsil alone the area occupied is estimated 
,t jiltoiit 100 square miles, and the total annual production of leaves 
it obont 500,000 maunds or about 8 maunds per acre. Like the 
oromit palm of the West Coast, mizri plays an important part \n 
be economic life of the people of the district, for no portion of it 
|oes without use. Its leaves produce an excellent fibre for prepara- 
ion of sandals, cordage ropes, floor and roof matting, baskets for 
lousehold use, punkhas, slaillcaps, brooms, etc. ; its dry leaves are 
used for lighting fires and its fruit is eaten. There is also a consider- 
hie demand for mazri articles in other parts of the Frontier Province 
jvl in the Punjab, and in addition to the local production valued 
.t about five lakhs of rupees, mazri articles of the aggregate value 
f Rs. 1,22,203 were imported during 1915-16 from the Kurram 
Galley, Tirah, and Kabul, As stated above, mazri in the Kohat 
)istn(‘t grows wild and is not cultivated, and the manufacture of 
ibre articles is carried on in a more or less haphazard manner. Iii 
'icw of the considerable industrial possibilities of the palm, Babu 
hm Saiup Dutt, of Kohat, submitted a paper to the Indian Indus- 
nal Commission, giving a history of the present condition of the 
lade in mazri and embodying suggestions for its commercial 
xploitatiou on a wider basis. He has supplied us with a copy of 
us paper, and we notice that he suggests the utilization of ^nazri 
saves ns a substitute for other costly fibres, for manufacture of 
>apei‘. pasteboard and brushware, and for articles of household 
ise m-\[ as chairs, suit cases, hat boxes, meat safes, tiffin baskets, 
mats, etc. His suggestions are based on the fact that similar 
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varieties of dwarf-pahn are put to these uses in. other countries, bi. 
he acknowledges that much investigation is necessary. Considering 
tlic backward condition of tlie province, Babu Ram Sarup suggest- 
that Government should pioneer the industry, and if the experiments 
factory is found a commercial success, it may be made ovp 
to a private ])ody under proper Government control, 
believes that there would be no dearth of labour, for the dischargee 
sepoys of the Kohat District will be available in numbers. 
interests us specially is the Avriter's .suggestion that experimer 
may be made as to whether nn/en'eanbe cultivated asafieldcir 
and that attempts may be made to extend its area. This wi 
naturally follow if the claims made on the industrial side ai 
justified by results, for as Babu Ram Sarup himself says, " one 
the zemindar comes to realize that the plant is coming to be coiinte 
as a plant of great commercial value, he will leave nothing undo], 
to promote its groAvth." If it is to remain a cottage industry, tb 
sovereign remedy for all its ills lies in Co-operation, to which th 
energies of the public-spirited people of the district might k 
usefully directed . — [E ditor .] 


* 

sk * 

BY-PRODUCTS OF SUGAR MILLS IN FORMOSA. 

Sugar factories in Tormosa generally work for six nionth 
in the year, from the middle or end of Xovember te Mitv, 
tliough in years o[ good (a‘op work may extend for seven oi 
eight months, frr.in early in November to the end of Miij 

or June. Tor the rest of the year no Avork is done other thu 
repaii's. 

According to information .supplied l)y H. M, Coiiuiiercy 
Attache at lokoliama, the molasses produced is manufactured int' 
alcohol and Tomitsiishu, the latter* appearing to be a 
somewhat similar to rum, and which is used by Formosans. Tliere 
seems to be but little molasses wasted, though a considerable qiiantitv 
has been exported to China and Japan or sold locally. 



^OtES 


l81 


The following table gives the quantity of molasses, alcohol 
|(1 ■ lum ” (Tomitsushu) in recent years : — 



Output of 
molasses 

1 

1 Quantity used 
for alcohol 

i Quantity used 
j for “ rum” 

1 

j Total 

Year 

*Kin 

Kin 

Kin ' 

Kin 

12-1:{ 

1314 

N-lij 

tolfi 

16-17 

59,325,018 

42,951,244 

.37,234.126 

77,612,097 

140,478,843 

20,57.3,360 
12,619,247 
) 22,631,125 

64,328,048 
. 99,461,425 

32,810,810 * 

19,418,488 1 

17,852,451 1 

17,981,514 1 

21,546,532 

53,384.170 

32,037,735 

40,483,576 

81,309,598 

121,007,957 


* Kin —1-323 lb. av. 


Tlie above ligures arc supplied by the Bureau of Productive 
dustrieSj but it is evident from the totals that considerable quau- 
ies of molasses must at times be carried forward to the next year. 

There are uo special GoVermuent regulations controlling or 
itrictiug the fermentation of molasses, other than the general 
r governing the manufactui’e of sake. The alcohol and '' rum " 
iduced are liable to taxation. 

Xo molasses is thrown a■\^’ay. Occasionally when there is a 
irtage of fuel, molasses may be poured over crushed cane, Avhich 
tlieu used as fuel. 

At times molasses has been used for cattle food, So far, 
wever, there has been no excess really available as a regular 
itlc tood. 

A certain quantity of molasses is exported to Japan and China, 
the funner by the sugar mills, and to the latter by Formosa us. 

file quantity of such export in recent years has been as 
lows : — 


Export to 
Japan 


Export to 
China, etc. 


Total 



Year 

Kin 

Kin 

Kin 

1213 

43.14 


4,443,1.53 

843,931 

5,287,084 

14.15 


2,559,776 * 

247,687 

2,807,463 

15.16 



1,053,429 

l,4«6,7Si) 

16-17 


65,290 

6,294,095 

6,359,385 


1,650 

11,796.668 

11,798,318 
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The manufacture of alcohol and “ rum ” is not regarded as 
by-production of the miUs, The business is conducted sepaiafe 
though it is not stated whether separate amounts of capital 5 
allotted to the molasses business. The percentage of producti, 
of molasses has been stated to be 27 kin to 100 kin of sugar, a, 
the prices of molasses have fluctuated between 3 30 yen per km at 
0*40 yen per kin with an average of 0*60 yen to 0 70 yen per bn., 
[The Board of Trade Journaf dated July 11, 1918.] 

HOME SUPPLIES OF POTASH. 

It seems (|uite probable that the United Kingdom, aitev i- 
war if not earlier, will be in a position to supply itself with pota:; 
and so become totally independent of German and other somr 
from which we drew to a very considerable extent in pre-war ck; 
Gf course we haVe no natural potash deposits such as those wte 
exist at Stassfiirt in Saxony, and are sufficient to supply the nee-: 
of the whole world, but potash is present in many things, and ii: 
least in blast furnace dust. As the result of experiments in Xoit 
Lincolnshire it has been found possible by the addition of a mi 
quantity of common salt to the furnace burden to extract 
in considerable bulk at practically little more than the cost oik 
salt. With the financial support of the Government a factorvk 
been built and equipped at Oldbury, near Birmingham, capak 
of an output of 400 to 500 tons of potassium chloride per wee!: 
and it is part of the scheme, according to the Board of Trade Jom. 
to erect also a conversion factory, where the chloride not iieefe 
for agricultural purposes may be converted into refined ])otiij: 
salts. Other factories in the neighbourhood of blast furnaces " 
Cleveland and elsewhere are reported to be in contemplation. I' 
is estijiiated that 50,000 tons per annum could be made availah 
at an economical cost. Great Britain requires now about 
tons of potash fertilizer, besides smaller quantities for the ghs- 
soap, dye, match, and other industries annually. Before tiie 
we imported jjotasli compounds to the Value of one and a tfe 


* Yen = Old, at par. 
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aji' 'U pounds (£1,380,567 in 1913), of which 66 per cent, was 
from Germany and the remainder from France, Russia, 
]r\\ \ Al India, Belgium, etc. The cessation of imports from Germany 
a serious position for England, but the difficulty has been 
,v, n ^)iue by impoiding enormously increased quantities of nitrate 
pi'tash (saltpetre) from India, and Various compounds from 
•l^ewiiere. The need even for this is now disappearing to some 
jxtoiit, as a result of the development of home production. Germany 
great reliance upon her State-managed potash business, the 
lalcs of which in 1913 had a value of over ten millions sterling, and 
reason of this had also a practical monopoly of optical glass 
bauiifacture.— [Tfe Economist, dated September 21, 1918.] 

* 

* 

the production and value of artificial rubber. 

It is reported from Germany that the well-known chemical 
ml tlyc firm, Farbenfabriken vormals Friedrich Bayer and Co., 
in Laverkusen, has considerably extended its works for the purpose 
pf iiumufacturing artificial rubber. The history of the German 
bfort to produce this substitute dates before the war. The early 
'attempts had perforce to be given up when the price of natural 
hd)ber fell from 30 to 4 marks per kg. After the outbreak of war, 
wlien the rubber shortage in Germany became acute, it was impossible 
Sto ( (mtiuue the pre-war output of artificial rubber, since the neces- 
fearv plant had long since been scrapped and the requisite raw 
bwterials, acetone and aluminium, were not to be had. Before 
long, however, both these commodities began to be produced in 
piureasiug quantities. Coal and carbide yielded acetone, and the 
;pru(] action of aluminium was undertaken on a large scale, with 
jthe liauncial assistance of the State, especially by the Griessheini- 
lElektron concern, which in coniunction with the Metallgesellschaft 
N up three buildings for the purpose. After these preliminaries 
ithe manufacture of artificial rubber could be resumed. Hard 
uMm was comparatively easy to produce, but tlic production of 
rubber presented mucli diffculty. The news that additional 
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artificial rubber factories have been opened, however, makes 
appear probable that there has been progress in this field, X 
great question is, can artificial rubber compete with natural rubbei 
The answer varies with the use to which the substitute is p^; 
Quite generally, however, according to VorwariSj a doubt muv 1 
expressed as to ^\lletlle^ synthetic rubber can stand the test, esp 
cially in view of the ])resent selling prices, which are many timi 
greater than the prevailing prices on the London rubber market. 
[The Board of Trade Joarnal, dated September 26, 1918,] 

The second annual sale of surplus stock from the pedigrc 
Montgomery and Ayrshire-Montgomery herds was held at Pusa on Mur 

day, the 9th December, 1918, when 34 head fetched Ks. 0,7ii, 
under the hammei-, an average of Rs. 167 per head all through. 



Rs. 

^lontgoinery bulls . . 

.. 203 

Montgomery bull-calves 

.. 132 

Montgomery heifers 

.. 140 

Montgomery cows . . 

.. 164 

Montgomery-Ayrshire bull-calves 

. . 234 


The bidding was Very keen and there was specially a ben 
demand for cross-bred bull-calves as the figures show. The ucs! 
sale will probably be held iu March 1919. — [M ynne Sayee.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC 


Sir EiJWALU) Mac^lagan, K.C'.SJ.^ K.C.I.E.. some 

ma* Officiating Member in charge of the Revenue and 
.gricniltiire Department of tlie Government of India, has been 
ppoiiited Lieutenaut-Ciovernor of tiie Punjab, vice Sir Michael 
b’P^ver, Gd-'.T.hh We offer liiin our sincere co]i.gratulations. 
i ^ 

I % Jj; 

; Wi< offer our heaity congratulations to j\Iajor (Temporary 
peuteiiant-Colonel) F. S. H. Ealdrey, F.R.G.\gS., formerly of the 
tndiau Civil Veterinary Department, who has been admitted a 
Cuinpanion of the Most Distinguished Order of St. Michael and 
Bt. George for services rendered in connection with the Avar. 

Hi ^ 

Majok (Honorary Liei;tenant-Colonel) John Walter 
Lkathrr, V.D., has l)een permitted, on resignation of his commission 
in the Enited Pi'ovinces Horse, to retain his honomry rank. 

* * 

Hi>> Majesty the KiNGd^iMPEROR has graciously granted to 
Mr. Ernest Shearer, furmei'ly of the Indian Agricultural Service, 
aud at ])resent of the Egyptian ]\Iiuistry of Agriculture, authority 
to wear the decoration of the Order of the Nile (Third Class) granted 
to him by the Sultan of Egypt in recognition of Valuable services. 

* * 

His Excellency General Sir Charles Monro, in his 
despatch dated 20th August, 1918, on the work done in India 
during the first three years of the war, mentions the names of 
the folloAving, among others, for particularly valuable services 
fenderod by them : — 

hieuteuant-CoIonel G. H. Evans, CJ.E., A.D.C., Indian 
Defence Force ; 


( 185 ) 
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Lieutenant-Colonel H. T. Pease, V.D., Ijidig, 

Defence Force ; and 

Lieutenant-Colonel G. K. AValker, C.LL., F.R.C.V.J 
Indian Defence Force. 

* 

* * 

Captain- (TpiMroRAKY) G. C. Sherkakh has been mentioned |,, 
Licutenant-Genei-al W. K. Marshall, Comnianding-in-Chief, Jles,, 
potaniia Expeditionary Force, in his despatch dated loth Apii 
11118 , for distinguished and gallant services and devotion to dntv, 

^ Jjt 

Mh. a. Howard, C.LE., Imperial Economic Botanist, anc 
Mrs. G. L. C. Howard, M.A., Second Imperial Econonric Botanist, 
were on privilege leave for six weeks from 21st October, 19J8. 

❖ * 

Dk. Harold H. Mann, Principal of the Agricultural (Alle;,'c 
Pcfuia, lias liec}i ap})ointe(i to act as Director of Agriculture 
Bomliay Presidency, vice the Hon'ble Air. G. F. Keatinge, LC.S„ 
(on deputation), pending further orders, 

Mr. J. B. Kniglit, M.Sc., Professor of Agriculture, Agiieultiih 
College, Poona, acts as Principal, vice Dr. Harold H. Mann, pemi. 
ing further orders. 

5tC 

* * 

The designation of Mr. H. ]\1. Chibber, M.A., Second Ecoiuiiiii' 
Botanist, Bombay, has been changed to “ Plant Breeding Exper* 
to the Government of Bombay.” 

* ^ 

31 R. W C. IhvTiL, L.Ag., Acting Deputy Director of Agnciilriin. 
Xoitlieni Division, Boniliay, has lieen granted privilege leave ih 
three mouths. 31r. B. M. Desai, Assistant Professor of Dairviiij 
Agricultural College, Poona, has been appointed to act diaiDi' 
3Ir. Patil's absence. 

* 

* 5k 

Lai Bahadur K. Langa Achariyar, M.A., Lectunug 
Systematic Botanist, Agricultural College, Coimbatore, and Mr. J' 
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(_j„.ivaranga Razu, Acting Deputy Director of Agriculture, IV 
(ii-. if. Madras, have been admitted into the Indian Agricultural 
Sorcice with efiect from 6th June, 1918, and 2gth May, 1918, 
K.^pfCtively. 

*** 

Fhe services of Mr. Daulat Ram Sethi, M.A., B.Sc,, Deputy 
Director of Agriculture, Oiissa Circle, have been placed at tlie 
disposal of the Durbar of the Kapurthala State in the Punjab for 
tlirei' years. 

Mr. S. K. Basu, M.A., Assivstant Professor of Mycology, Sabour 
College, has been appointed to act as Deputy Director of 
Agriculture, Orissa Circle, during the absence, on deputation, of 
Mr, Sethi, or until further orders. 

* 

♦ * 

Mr. \V. Youngman, B.Sc., has been admitted to the Indian 
Agricultural Service and appointed Assistant Economic Botanist 
ill the United Provinces. 

* 

* * 

Mu. E. A. A. Joseph, B.A., I.C.S., Director of Agriculture, 
Punjab, has been appointed to ofheiate as Revenue Sccretarv to the 
Government, Punjab, and Mr. S. M. Jacob, LC.S., officiates as 
Director in Mr. Josephus absence. 

* * 

Mr. F. J. Warth, M.Sc., Agricultuial Chemist, Buima, who was 
posted to duty with the Mandalay Battalion, Burma Military 
Police, has reverted to the Agricultural Department. 

* 

* * 

Mr. C. P. AIayadas, M.A., B.Sc., Assistant Director of Agricul- 
ture. W esteru Circle, Central Pro\'inces, has been transferred in the 
same capacity to the Northern Circle. 

♦ 

* * 

I UK Government of India have ajiproved of the recomiuenda- 
boiimade by the Board of Agriculture in India in December 1017 
: sectional meetings of the Board should be held in years in 
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wliicli there is no full meeting of the Board, and the follow^, 
sectional meetings have been arranged for this year 


Section 


Entomological Section . . 
Mycotogical Section 
(Jhemical Section 
Veterinary Section 


I Place of ! 

! meeting i 

^ (_ 

Pusa ^ 3rd February, 1918, and following duy^. 

Push ! 20th February, 1918, and following days. 

Pnsa 24th February, 1918, and following davi 
Lahore 24th March, 1918, and following 


^mtm. 


A Survey and Census of the Cattle of Assam.— By J. R. Blackwood 
LL.B., I.C.S., Director of Agriculture, Bengal. Calcutta ; The 
Bengal Secretariat Book Depot, 1916. Price Rs. 3-11 or 
(Vf. 

At the suggestion of the Government of India that a report 
311 the survey and census of cattle in each province should be 
prepared on the lines somewhat similar to the Punjab report on 
the subject issued in 1910, the late Eastern Bengal and Assam 
Government selected Mr. Blackwood for this duty in Novem- 
ber 1911. After the redistribution of the provinces he was 
instructed to prepare separate reports for Bengal and Assam. 
i review of the report for the former province has already 
appeared in the Journal (vol. XIT, pt. IV). It is the repoii of the 
latter province that forms the subject of this review. 

According to the census, the number of cattle in Assam i.s 
1.810,348, of which, approximately, one-tenth are bnflaloes. The 
proportion is roughly 7 head of cattle to every 10 inhabitants. Thi.s 
is considerably higher than the proportion in Bengal. "Within the 
province itself the ratio in various di.stricts differs greatlv. In the 
iiimna Valley which is comparatively thickly populated and where a 
great part of the land is stibmerged deeply for several mouths in the 
)eav .so that cattle have to be stall-fed, 1.808,287 cattle have been 
fiHuiierated, roughly, 1 to o\ ery 3 human beings. In, the Assam Valley, 
"here there are many unoccupied areas and imlimited grazing, over 
Ihtee millions of cattle of all sorts (3,032,061) have been found, a, 
tiiimbov not far short of the whole hiunan itopnlation of the tract. 

I 189 ) 
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The breeds of cattle in Assam can be conveniently divided int, 
three classes : — 

(1) Wild cattle. 

(2) Hill cattle. 

(3) Cattle of the plains. 

The wild buffalo is found throughout the swampy Terai of Assat]i. 
Among hill cattle, those* in Manipur are generally superior to tie 
ordinary village cattle of the plains. In the Naga Hills people dt 
not use their rattle for ploughing or carting ; they never milk tk 
cows but use cattle solel)' for food. In the Jaintia Hills a very goftj 
class of animal is found. The Garos also do not drink milk, nor i; 
they breed cattle themselves. They generally buy bulhcalves fron; 
the Nepali hast is in the district or in the plains, fatten them and tliei; 
either kill or sell them. 

Tlie poor quality of the cattle in the plains is well knot\m, m 
is largely due to climatic conditions combined to a great extoii 
with the usual ignorance and apathy peculiar to indigenous cattl 
breeding, coupled with neglect, staivation, inbreeding and the usual 
anti -castration attitude. 

In many parts during the rains the cattle stand contimioiislv 
in mild and water and are fed on paddy straw. This state of affak 
does not suit cattle, though it is all right for buffaloes. As a niattei 
of fact the poor quality ot the Assam cattle is in marked contrasi 
to the fine cpiality of the Assam buffalo. The average milk yieU 
of an Assam row is less than that of a Bengal cow, being under s 
seer per day. The best of tlie local bullocks are considered l)y tk 
cultivators good enough for the plough, but for heavy cart woii’ 
fairly big strong animals are required and they are usually imported 
from Bihar districts. Improvement in the milking capacity of tk 
cow, and better draught power in the case of bullocks are therefore 
required. It is possible to bring this about by crossing with suitable 
breeds. 

In 1902 an experiment was started on the Upper Shillong fanii 
of crossing Khasi and Bhutia cows with a bull of the Taylor (Ihitnal 


♦ P.-irijcuIarly the bullock?, which are good draught animals. 
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The female offspring of the cross showed much better milk 
Whereas a pure Khasi cow, it is said, will give only two 
(if milk per day, the cross-bred animal gives as much as 
, or eight seers per day. A pure Bhutia cow is reported to 

I Hily four seers of milk per day, while the cross-bred gives six 
or-. 

l/ure bred Patna bulls are given out by the Departmeih iu the 
otiissib but the chief difficulty is to get the people to feed tlie 
ills jiropcrly after they are sent out. 

1 lie Government of Bengal have established a cattle-breeding 
,iiu ,it Rangpur (which is on the borders of Assam) where experi- 
vnts linve been undertaken to determine whether tlie improvement 
; the local breeds is to be by rigid selection of indigenous cattle 
f (1'ossing with exotic breeds, such as Montgomery, and as the 
lohieins in Assam arc somewhat analogous to those in Bengal, 
ixnent Resolution of the Local Administration states that it is 
toposed to wait and see the issue of the experiment tliere l)efore 
Ding i]i for any scheme of large cattle-breediirg farms. In the 
leautiine animals from the Rangpur farm will be ol)tained by the 
ie})ai'tinent for emplo5mient as sires in the province. 

The practice of growing fodder crops for cattle is juactically 
on-existent at present in Assam. This is mainly due to the fact 
:uit, with the exception of a feAv thickly populated districts where 
ll tlie land not taken up for rice is flooded, Assam is better off for 
razing than many other provinces. In the more densely populated 
ortions of the province, however, the provision of grazing for 
attl(‘ already presents a serious problem, and the difficulty is 
rowing year by year. iVccordingly steps have been taken by the 
/xal Administration to set apart lands for grazing and protect 
hem from encroachment. These grazing reserves are of four main 
lasses 

(I) Village grazing grounds in which agriculturists* cattle 
graze free of charge ; 

(,-) grazing grounds in more remote localities, where profes- 
sional graziers may keep large herds, paying the pres- 
cribed fees ; 



192 


agricultural journal of INDIA 


[XIV, 


(3) grazing grounds in tlie vicinity of small towns, wlip,. 

cattle kept for tlic supply of milk to tlie towns pav. 

reduced scale of fees ; and 

(4) village forests in wliicli grazing may be allowed in aceoii 

ance with tlie rules for tlie management of the forest, 
The quality of the cattle found in any tract does not depend 
merely on the abundance or otherwise of grazing, but on dim, it- 
and several other equally important factors, and it is clear tk 
ultimatelv the ryot in Assam will have to take to growing fodder crop; 
Most parts of Assam are too wet iovjaivar {A. Sorghm), and until, 
suitable substitute is found or means devised of storing grass iiuiy 
form of hay or ensilage, the cattle will have to depend very large 
on pasture. In the opinion of the local authorities sufficient area 
therefore, must, wherever possible, be kept as grazing ground 
Up to now over 130,00(1 acres have been reserved for the piirpo; 
in tlie Assam Valley, and over 20,000 acres in the Surma Vallei 
This will not go far towards the support of some four niillio 
Jiead of cattle, l)ut in the more populated parts where such "rouM 
are needed, it is already difficult to get suitable land. 

Vbtli tlie growing demand for milk and other dairy product 
and the consequent rise in their prices, the benefits of selectin 
breeding and proper feeding of cattle, the necessity of introdiiciK 
suitable fodder croj^s, aiul of devising means for preserving glass aiii 
other fodder, sliould be impressed on the people. It is hoped fk 
the Agricultural, Aeterinary, and (do- operative Departments, workif 
together, will be able to effect a marked improvement on the presem 
state of things. 


Bulletin of the Imperial Institute, London, January-March 1918 r 

This issue contains a A'erv important article of 40 
The Material Resources of Burma '* liy Sir Harvey Adamson 
K.t.S.L, lately Lieutenaiit-GoA'ernor of Burma. MTth a fertile soil 
a lainfall that lias ne^'oi' been known to fail, abundant fislierk 


magnificent forests, and rich but hitherto almost unexplored ininei'-'i 
wealth, Burma might be expected to offer a promising Held 
commercial enterprise, Yet, with the exception of rice, teak, aid 
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.jiuM.il ail, its products have not to a great extent attracted British 
[pit;.!. The chief reasons for this failure are dearness of lahonr 
Li H.4ciency in means of transport. With an area throe times as 
.;=s Bengal, Burma has only about a fourth of the population of 
Ln I'.rovinoe ; consequently the wages of labour are twice as high 
^ in India itself. The population of Burma is rapidly expanding 
Ltli fty natural increase and immigration. It would expand still 
Lter. says Sir Harvey Adamson, if the second great deterrent to 
he iniiiix of capital were removed, and Burma weie equipped with 
Beqiiate railways and roads. To serve an area nearly twice the 
l^e of the United Kingdom, Burma has only 1,598 miles of railway. 
|hc leugtli of metalled roads in the whole pro\'ince is put down on 
as 2,100 miles ; but most of these roads are not wortliy of the 
lanie. Outside towns and their environs there are few roads that 
fe fit foi‘ other than bullock-cart traffic, and very few miles where 
iiotor traffic is possible. The provincial contract given to Burma 
\ 1907 was quite inadequate for the equipment of the province witli 
bcessary public works, and though the contract has since been 
ugmented by the sum of 15 lakhs of rupees (£100,000) a year, 
ir Harvey Adaiusoji considers it still insufficient to meet the 
squireiueuts of the province Avithin a reasonable time. He gives 
irticulars oi the crops, agricultural stock, fislieries. foi'est products 
1(1 iiujLcrals, all leading to the conclusion that Burma is a land of 
cli resell ices and great potentialities. There can be no doubt that 
ipital judiciously expended, whether by Government in im])ro\'ing 
minuuucations and developing natural resources, or by private 
iterprise in exploitation, would be profitably employed. A hand- 
Hiie return has been obtained from the capital already expended 
1 revenue-producing public works. Sir Harvey Adamson asserts 
rat there is no truth in the 023iniou often exjiressed tliat 
overiiiiient is adverse to private enterprise. In tlie interest of the 
ix-payei* Government is bound to reserve for itself a fair share of 
re profits earned from the exploitation of tlie products of tlie 
runtry. \\ ithiu this limit it welcomes and is ready to give priority 
> private enterprise. Unfortunately applicants for concessions 
too often been adventurers wlio desire to take much and give 

13 
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nothing in return, nnd who possess neither expert knowled,i;e b 
sufficient capital to utilize tlie products which they wish to expl, 
Such applications, Sir Tlarvey Adamson points out, must be rejrctf, 
but where hona fide applications for concessions are made by exp^t 
or capitalists, the Government of Burma is always ready to W(4((,r, 
them, and never turns them down without reasonable cause* 
Among other articles in tlie Bulletin is one on naturr.l Jv 
stuffs. The scarcity of synthetic dyes since the interruption 
commercial relations with Germany has led to a search for 
natural dye-stuff\s and for new sources of supply of the better-kiioii 
materials. Many samples of such products have been received ; 
the Imperial Institute, and the results of their examination aregm 
in the Bulletin. The chief developments during the war haxo tep 
however, in the increased production of natural indigo in India m 
Java, and fustic in the West Indies. These two dyes arc mml];: 
demand for the blue and khaki cloths required for naval and inilitar 
uniforms. With regard to the future of natural indigo, it is poinr 
out in the Bulletin that the present demand will no doubt contiK- 
during the war ; but the manufacture of synthetic indigo has kt 
started in the United Kingdom, the United States, France, Switz^: 
land and other countries, and after the war the natural proikr 
may have to contend with even severer competition than in the par 





IMPROVEMENTS IN THE QUALITY OF UNITED 
STATES COTTON. 


THE Editor, 


Tlw AgrimUmal Journal of India, 


T have just received the April issue (vol. XIII, pt. 11) of the 
|umal. I was recently talking with Mr. Erwin W. Thompson, 
I the United States ( 'Ommercial Department, best known for his 
Ist excellent reports on vegetable oils and oilseeds. He gave me 
} understand that, speaking generally, improvements in the quality 
{ 1 nited States cotton had hitherto practically always centred 
sund some particular large estate, the owner of which was able to 
a large quantity of his particular selection and was also in 


|ch a huancial position as to be able to sell his produce on a wider 
ferkct tliau the local one usually provided. Among the smaller 
lowers who sell locally, similar results had not generally been 
|taiiied and there had been a slight deterioration in such crops. 
|pemsal of Roberts' article in the Journal referred to seems 
fT“iioborate this opinion, but Mr. Roberts does not so far appear 
it categorically as a result of his tour of inspection. It 
ukl interest if he could or could not coiToborate this opinio]i, 
g point of great imp<^rtance to India is a knowledge of any 
“ ^ ^tdopfed elsewhere, whereby improvements in the quality 


( 195 ) 
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of cotton have been effected and mavitained among a large ihui]} 
of small holders and growers. 

Yours faithfully, 

London ; D. T. Chadwick, 

5th Julijy 1918. hidian Trade Commissio,m\ 

[Enclosure,) 

Dear Mr. Chadwick, 

* * * Hi * ;i« 

Mr. Koberts says (page 278) ; “ The chief reason for Mr. Coke 
success is that he is a buyer of fine cotton and is able to give proj 
value for good staple.'* I happen to know Mr. Coker and his wo 
and 1. think the '' chief reason is quite exactly stated. I 
certaiiity that a cotton grower will get pay for his cotton in proponi 
to its excellence is undoubtedly of more importance in the ultinit 
improvement of American cotton than any other one factor, i 
excepting scientific breeding. I say not excepting because 
a matter of fact in the above circumstances scientific breedl 
would not permit itself to be excluded; it would naturally foilo 
Conversely, scientific breeding cannot succeed commercially wii 
the grower can see some financial advantage ; he takes no iutei> 
in the means, he wants to see the end. 

The American producer usually sells his cotton in small vilk 
to cotton buyers who are paid salaries or commissions by dealer? 
large cities. Often there is a community of interests among tk 
small buyers or at least a tacit understanding for buying the plante 
cotton at the lowest possible prices. If one small grower 
mai'ket a few bales of a most superior cotton he cannot obtniir ^ 
for it than his neighbour who has an inferior grade, for the vl 
price is usually based on an average for the district. As a uatn 
consequence the small grower cannot afford to give the time ^ 
attention to quality, he works for quantity. 

A large cotton plantation, say 50,000 to 60,000 acres, coi 
afford to employ competent men to work for both quality « 
quantity. Proper machinery could be provided for clea’dag ^ 
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|(> i nii good sound planting seed. Prevention of outside 
r]i! 'H:>'^iition would be more easy because of the large area under 
The cotton seed produced could be worked in an oil mill 
to the plantation. And, finally, the amount of cotton 
foiliirod would be large enough to justify selling on its merits in the 
i!iarkets where there is world competition. The greater prices 
, stained would give a commercial impetus to cotton betterment, 
|)t tiu the plantation itself, but by force of example, in the country 
I hirgo. 

Yours sincerely, 

Lonoon. Erwin W. Thompson, 

American Commercial Attache, 
Coyenhagea, 


MR. ROBERTS’ REPLY. 


p THE Editor, 

The Agricnltural Journal of India. 


M'ith reference to Mr, Chadwick’s letter of 5th July, a copy 
I wliich you have kindly sent me, I beg to note that I can 
pntiiui Mr. Thompson’s opinion quoted by the Indian Trade 
|)mnii?s.sioner. The most marked example of wide improvement 
h'anie across, was in the County of Hartsville, S. Carolina. The 
jiprovement there was brought about by the worlc of the Pedigree 
^t'd C(,>mpaiiy rim by Mr. Coker, who is an influential man there. 
|e luis l)eeii supplying improved strains now for over 12 years and 
p clumged the character of the cotton of the whole county, of 
|hic]i u:) per cent, now produces cotton of to staple as 
pinparw] to barely 1" previously. Mr. Coker has been able to do 
he has been a buyer also, with an interest in production of a 
peiioj Htaple. In the ordinary local markets a superior staple 
lely ^ premium and hence progress has been spasmodic. 
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PIV, 

The two essential conditions for success with small holdeio art. 

(1) supply of seed from, one source, which is contiimji] 

improving ; and 

(2) organization of marketing to secure full value 

improved cottons from the start or as early as 
after its introduction. 

The Punjab policy is based on this. In Egypt, they arc wn 
supplying seed on a wholesale scale as in the Punjab 
markets are fairly well organized, but seed given out is best 
from estates and factories and not of any pedigree or definite, stof.: 

With cotton where seed has to be purchased from outside:' 
any case, tliere is no difficulty in maintaining the standard. TL 
cost of seed per acre being so small, helps to make this easier. 


Lyallpur : 
5i]i October, 1918 , 


Yom's faithfully, 

W. Roberts, 
Professor of Agricalture. 



NEW BOOKS 

ON AGRICULTURE AND ALLIED SUBJECTS. 


Treatise on Applied Analytical Chemistry, by Prof. V. 
Adllavccchia and others. Translated by T. H, Hope. In two 
volumes. (London : J. & A. Churchill.) Price 215. and 255. net. 

The Practice of Soft Cheese-Making : A Guide to the Manu- 
facture of Soft Cheese and the Preparation of Cream for Market. 
Fourth Revision, by C. W. AValker-Tisdale and T. R, Robinson. 
Pp. 106. (London: J. North.) Price 35. net. 

A Short Handbook of Oil Analysis, by Dr. A. H. Gill. Revised, 
Eighth Edition. Pp. 200. (Philadelphia and London : J. P. 
Lippincott Co.) Price 105. 6c?. net. 

Plant Genetics, by J. M. and M. C, Coulter. Pp. is F 214. 
(Chicago, 111 .: University of Chicago Press ; London : Cambridge 
University Press.) Price 1-50 dollars net. 

W’estein Live-Stock Management, edited by Ermine L. Potter 
and others. Pp. xiv + 462. (London: Macmillan A Co.) 
Price 105. net. 

Lecithin and Allied Substances : 1die Lipins, by Dr. H. McLean. 
(" Monographs on Bio-Chemistry.'^) Pp. vii 4 206. (London ; 
Longmans, Green A Co.) Price 75. 6c?. net. 

Lornnion British Beetles and Spiders and How to Identify Them, 
Lv S. R. Sedgwick. Pp, 62. (Loudon: (A 11. Kelly.) 

iiic Main Currents of Zoology, by Prof. W. A. IjOcv. Pp. 
vii i-216. (New York: H. Holt A Co.) 
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0. Production, and Treatment of Vegetable Oils, by \ , \ 
Cb aimers. (London : Messrs. Constable & Co.) Prii (* 2 
net. 

10. Practical Surveying and Field Work, by V. G. Saliuu 
P|). xiii + 204. (London : C. Griffin & Co., Ltd.) Price 
net. 

[ I . Food Gardening for Beginners and Experts, by H. V, \\x 
Second Edition. Pp. viii + 133. (London : G. Bell .V, Sot 
Ltd.) Price Is. net. 

12. Rats and Mice as Enemies of i\Lankind, by M. A. C. Himo; 
Pp^ x+03. (London: Trustees of the British Museiiii; 
Tfi’ice Is. 

j :{. Sir William Ramsay. K.CCB.,. F.R.S., Memorials of his Lik ai. 
A\4)rk. by Sii* W. A. Tilden. Pp. xvi + 311. (J.jondou : Hk 
millau tC Vo., Ltd.) Price lO.s'. net. 

14. Medicinal Herbs and Poisonous Plants, by Prof. David Elb 
(London : Messrs. Blackie A Son.) 

1 Canning and Bottling Fruit and Vegetables, by Mrs. Guodiin. 
with a Preface by Prof. F. AV. Keeble. (Loiuloii : 
Longmans Greeii A Co.) 

[(). A Biociiemi(* Basis foi- tlie Study of ITohlems of Taxaiiaiy 
Meiedity. Evolution. <kc., with especial reference to the Staitk 
and Tissues of l^ueiit-stocks and Hybrid-stoclcs, and tu k 
Starches and the RemoglobiiLS of Varieties, Species, and 
by 1C T. Reichert. (Carnegie [jistitution of Washijigt(i]i.j 

Tiiy following publications iiave been issued by tiic fmjX'nsi 

Di'partmeiit of Agriculture in India since our last issue : 


Meinoir, 

I, Phylo phi kora Meudit n. sp. on Uevea brdsiUensis, byA\ . Alcfe 
M.A,, B.Sc., F.L.S. (Botanical Series, Vol. IX Xd'- 
Price R. 1-4 or 2.s. 
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Bidletins. 

'[ no Improvement of the Indigenous MetJiods of Gur and 

o 

Sluicing in the United Provinces, hy AV. Hulme and K, P. 
:^anglii. (Bulletin No. 82.) Price As. 8 or 9fZ. 

yiic Best Means of rapidly increasing the Outturns of FckkI 
(Tops by Methods within the Power of the Agiicultural 
Department. Being Notes submitted to the Meeting of the 
jioard of Agriculture in India, Poona, 1917. Edited, with 
.m Introduction, by J. Mackenna, C.I.E., l.(J.S. (Bulletin 
Xo, 84.) Price As. 4 or od. 

Mouiiiachipalan. by C. C. Gliosli, B.A. (Bengali \ersion of 
Bulletin No. 46 on Bee-keeping.'') Price As. 14 or 1,^. 4(^., 
net. 

I nd iiio P f ( hi ia it lOH, 

T!k‘ Future Prospects of the Natural Indigo Industiv. The 
Klfect of Superphosphate Manuring on the Yield and ()ualitv 
of the Indigo Plant, ])y AV. A. Davis, B.Sc., A.G.G. [. (Indigo 
Publication No. 4.) Price As. 4 or od, 

Reporl-s. 

Scientific Reports of the Agricidtural Research Institute. Piisa 
{including the Report of the Imperial Cotton Specialist), 
L917-18. Price R. 1-4 or 2.S'. 

Annual Report of the Imperial Bacteriological Laboratory. 
Aluktesar. for the year ending the 31st Alarcli. 1918, Price 
As. 4 or 5r/. 




OKI, [CATIONS OF THE IMPERUr, DEPART- 
MENT OF AGRICDLTDRE IN INDIA. 


TO BR HAD FBOM 

urUk^iokof thk AaRiCHLTURAi. Adviser xo the Govkrxment of India, Pusa, Bihar, 
and from the folloioing Agents * 


1) THACKER, SPINK k CO., Calcdtta, 
•2) \v, NEWMAN & CO,, Calcutta. 

:^) IlAi M. C. SIRCAR BAHADUR k 
SONS, Calcutta. 

(4) HKiGINBOTHAMS, Ltd., Madras. 

(5) THOMPSON &CO., Madras, 

(fi) D. B. TARAPOREVALA, SONS & 
COm Bombay, 


(7) THACKER A CO., Ltd., Bombay. 

(8) SUNDER PANDURANG, Bombay. 

(9) Rai Sahib M. GULAR SINGH * 

SONS, Lahore, 

(10) MANAGER, EDUCATIONAL BOOK 

DEPOT, Nagpur. 


complete list of the publications of the Imperial Department of 
Agriculture in India can be obtained on application from the 
Agricultural Adviser to the Government of India, Puaa, Bihar, or 
from any of the above-mentioned Agents. 

le.^e puhlicationM are : — 


The Jourtial of India. A Quarterly Journal dealing with aubiecLs connected 

'*ith agricultural economics, field and garden crops, economic plants and fruits, soils 
nianures, methods of cultivation, irrigation, climatic conditions, insect pests, fun"ii^ 
diseases, co-operative credit, agricultural cattle, farm implements, and other agricultin-al 
matters in India. Ilhistrations, including coloured plates, form a prominent feature of the 
Jomnal. It is edited by the Agricultural Adviser to the Government of India, .dniiua/ 
iMbstrujDott, Rs, B or S#. tvZ., including postage. Single copy, Rs. 2 or 

Sdciititic Reports of the Agricultural Research Institute, Pusa (including the Report ot 
the Imperial Cotton Specialist). or 


Annual Report on the Progress of Agriculture in India. 
Proceeding!* of the Board of Agriculture in India 
Proceedings of Sectional Meetings of the Board of Agriculture, 
Memoirs of the Imperial Department of .Agriculture in India. 

(a) Botanical Series. 

(b) Chemical Series. 

(c) Entomological Series. 

(d) Bacteriological Series. 

(cl Veterinary Series. 


Bulletins issued by the Agricultural Research Institute, 


' Books. 


years : — 


lie following :u-e the publications of the last two . 

Airricultural Reseirch Institute and College, Pusa (includiiv^ the 
u the Imperial Cotton Specialist), for the year 1916-17. Price, As. 9 oi 1(1? 



AdRICULTURAL PUBLICATIONS.— 


Replt oa the Progress of Agriculture in India for the year 1915-16. Price, As 10 or b. 
Report on the Progress of Agriculture in India for the year 1916-17. Price, Aa. 12 or 1«. Id. 
Proceedings of the Board of .Igricaltuve in Veo^u.h.r, 1917,,, 

following days (with Appendices). Pnce, As. 13 or b. 3d. 

rroceerlinsca of tha Mycologicsl Confarance, held at Piisa on tha 5th Februavy, a, 
following days. Prica, As. 2 or 3<(. 
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botanical series. 

Vnl TX No I The Dissemination of Parasitic Fungi and International Legislation, bi 

’ ‘ E. J. Butler, m.b., f.l.s. Price, R. L4 or 2s. 

Vnl IX No II The Inheritance of Characters in Rice, I, by F. R, ParNRLL, b.a. ; 6.}i 

Kanuaswami Ayyangar, b.a. ; and K. Ramiah, L.Ag. Price, R. l-8ori 

Vol. IX No. in. Orobanche as a Parasite in Bihar, by F. J. F. Shaw, d.sc., a.r.o.s., f.l? 
Price, R. I or b. 6d. 

Vol IX No. IV. Studies in Indian Siigarcanea. No. 3. The Classiftcation of Indian Cacfr 
with special reference to the Saretha and Sunnabile Groups, by C, i 
Barber, sc.n. Price, Rs. 2-i or 3^. 

Vol. IX No. V. Phytophtfiora Mmdii T\. sp. on Hevea brasiliensis, by W. McUar, 
B.Sc., F.L.S. Price, R. 14 or 28. 

Vol. X. No. I. The Rico Worm (Zy/enc/iHS and its Control, by E, J. Baui; 

M.E., F. !..><. {In ^he press.) 


CHEMICAL SERIES. 

Voh V No. I. The Gasea of Swamp Rice Soils, Part IV. The Source of the Gaseous Soii 
Nitrogen, by W. H. Harrison, d.sc.; and P. A. Subramania Aiybk, 
B.A. Price, Rs. 2 or 3 f. 6d. 

Vol V No. II. “ Heart Damage ” in Baled Jute, by R. S. FlNLOW, B.gc. . F.i.e., F.c.s. Price, 
’ R. 1 or b'. Qd. 

Vol. V, No. III. Experiments on the Improvement of the Date Palm Sugar Iiuluhtiyir. 

Bengal, by HaROLD E. Annett, B.sc., F.I.C. ; Gosta Behaki Pai, M.st.; 
and INDU Brush AN Chatterjek, L.Ag. Price, R. 1 or b. Qd. 

Vo). V, No. IV. Cholain {A. 6'ort^/niwi) as a Substitute for Barley in Malting OperatioDsdy 
B. VISWANATH, T. Lakshmana Row, b.a., and P. A. KAuHi.viiH 
ASWAMI Ayyangar, Dip, Un the press.) 


ENTOMOLOGICAL SERIES. 

Vol. V. No. II. Indian Sugarcane Leaf-hopper [Pyrilla aberram, Kirby), by C. S. xMlfiRi.u 
Price, Ks. 2 or 35. 

Vo). No, HI. Report on a Collection of Termites fiona India, by KariK and Sit* 
Holmgren, Hogaholas Zootoraiska Institut, Stockholm, translated bj 
T. Bainekigge Fletcher, k.n., f.e.8., f.z.s. Price, B.Ior 

b. 6d. 

Vol. y, No. IV. On a Collection of Sphecoidea sent by the Agricultural Research Inslitujtt 
Pusa, Bihar, by Rowland E. Turner, f.z.s., f.s.s, Price, As. l2i>rU 


BACTERIOLOGICAL SERIES. 

Vol I. No. VII, A Bacterial Disease of Wheat in the Punjab, by C. M. HUTCH ’.‘‘’SON. 
Price, As. 12 or b. 



VETERINARY SERIES. 


ul, )i No. VIII. 

ji.in. No. I. 


■Kuinri : Combined Diffuse Sclerosis ind Central PolioraTolitis of Horses 
by G. H. K. Macalistkr, m.a., m.d., D.p.ir. Price, R. 1-8 or 2g, 6d. ’ ’ 


Tho Vitality of the Rinderpest Vinia outside the Animal Body under 
Natural Conditions, by A. \V. Shilston, m.r.c.t.s. Price, As. 12 or I*. 


bulletins issued by the agricultural research 

INSTITUTE, PUSA. 

^l ■ '^ucar and the Sujjarcane in the Gurdaspur District, by J. H. Barnes, b.8c. f i c 
■ ‘ r.C.8. Price, As. U or \s. 3d. 

7(1 The Composition of some Indian Feeding Stuffs, by J. N. Sen. m.a.. f.c 8. 
Price. As. 10 or Is. 

[ft 71 . Water Hyacinth [Eichornia cratsipss) : ts value as a Fertilizer, by R. S. Finlow, b.ec., 
F.i.c., and K. McLean, b.sc Price, As, 5 or 6d, {Out o/ print.) 

■rt 7'^ A Note on Jhooling in Camels, by H. E. Cross, m.r.c.v.8., d.v.h,, a. sc. Price, As. 

' or 3d. 

'n T.'. New AgricaUui*al Implements for India, by G. S. Henderson, n.d.a., n.d.d. 

' ' (Second Edition.) Pi ice, As. 2 or 3d, 

'o. U. Second Report on the Experiments carried out at Piisa to improve the Mulherr.v Silk 
Industry, compiled, under the direction of the Imperial Entomologist, by M, N, De. 
Price, As. 4 or 5d. 

[o. 7,1. The Pebrine Disease of Silkworms in India, by C. M. Hutchinson, b.a. Price, As, 3 
or 4d. 

,0 76 Experiments with Emulsions for Protecting Camels against the Attacks of Blood- 
sucking Flies, by H. E. Cross, m.r.c.v.s., d.v.h., a sc. Price, As. 2 or 3d. 

^ 0 . <7* Some Camel-feeding Experiments, by H. E, Cross, m.r.c.v.s, d.v.h., a.sc. Price. 
As. 2 or 3d. 

^o. 78. vSmuts of Jowar {Sorghum) in the Bombay Presidency, by G. S. Kulkarm, L.Ag. 
Price, Aa. 4 or 5d. 

llo. 79. Prussic Acid in Burma Beans, by F. J. Warth, r.sc., m.sc. ; and Ko Ko Gvi. 
Price, As. 2 or 3(^ 

!Jo. 80, Are Camels Susceptible to Black Quarter, Haemorrhagic Septicaemia and Rinderpest r 
by H. E. Cross, m.r.c.v.s., d.v.h., a.sc. [In the press.) 

S"o. SI. The Value of Phosphatic Manures in India and the Possibility of their Manufac- 
ture on a Larger Scale. Being evidence submitted to the Committee appointed 
to discuss this question (Subject IX) at the meeting of the Board of Agriculture, 
Poona, 1917. Edited, with an Introduction, by W. A. Davis, b.sc., a.c.g.i. 
Price, As. 4 or 5d. 

^ 0 , 8‘2. The Improvement of the Indigenous Methods of Gur and Sugar making in the United 
Provinces, by William Hulme, and R, P. Sanghi. Price, As. 8 or 9d. 

Ko 8.1. Progress of the Sugarcane Industry in India during the Years 1918 and 1917. Being 
Notes submitted to the Meeting of the Board of Agriculture in India, Poona, 1917. 
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